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PREFACE  TO  THE  SECOND  EDITIOK 


In  revising  this  treatise  for  the  second  edition,  the  author  has 
endeavored  to  incorporate  the  results  of  the  study  of  the  diseases 
of  the  heart  during  the  ten  years  which  have  elapsed  since  the 
appearance  of  the  work.  Many  additions  and  alterations  have 
beeu  made,  and  much  has  been  rewritten.  An  analysis  of  about 
four  hundred  and  fifty  cases,  recorded  by  the  author  during  the 
period  just  stated,  has  served  as  the  basis  of  the  revision. 

March,  1870. 
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In  the  preparation  of  this  volume,  the  aim  has  been  to  meet 
the  wants  of  the  medical  student  and  practitioner  by  the  pro- 
duction of  a  work  devoted  exehisively  to  diseases  of  the  heart, 
and  treating  concisely,  but  comprehensively,  of  these  diseases 
with  reference  to  their  diagnosis,  pathology,  and  treatment. 
Such  a  work,  if  satisfactorily  executed,  it  is  believed,  can  hardly 
fail  to  prove  acceptable,  in  view  of  the  importance  of  this  class 
of  diseases,  the  progress  made  in  their  investigation  during  the 
last  few  years,  and  the  absence  of  any  extended  text-book,  pub- 
lished in  this  country,  having  the  same  scope  and  objects,  since 
the  appearance  of  Dr.  Hope's  treatise  twenty  years  ago.  The 
need  of  a  practical  work  on  diseases  of  tlie  heart  is  so  apparent, 
that  the  present  eftbrt  requires  no  apology  ;  and  if  not  successful, 
the  fault  must  be  imputed  to  the  performance  rather  than  to  the 
undertaking.  The  author  ventures  to  hope,  in  submitting  this 
volume  to  the  profession,  that  it  may  be  found,  in  some  measure 
at  least,  to  supply  a  desideratum,  the  existence  of  which  must 
have  been  felt,  by  many  practising  physicians,  and,  more  especi- 
ally, by  medical  teachers  and  their  pupils. 

It  will  be  observed  that  the  arrangement  of  subjects  in  this 
work  diffei's  from  that  generally  adopted.  As  regards  the  order 
in  which  the  diUcrent  diseases  are  considered,  the  plan  usually 
pursued  may  be  said  to  be  synthetical,  inflammatory  affections 
being  taken  up  first,  and  afterward  the  lesions  which  are,  to  a 
considerable  extent,  results  of  inflammation.  A  method  which 
may  be  distinguished  as  analytical,  has  ai)peared  to  the  author 
preferable.  Pursuing  this  method,  the  work  commences  with 
the  consideration  of  organic  affections.     Enlargement  of  the 
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heart,  occurring  often  consecutively  to  other  lesions,  takes  pre- 
cedence. To  this  subject  the  first  chapter  is  devoted.  Lesions 
affecting  the  walls  of  the  heart  naturally  come  next  in  order. 
Tliese  constitute  the  subject  of  the  second  chapter.  Valvular 
lesions  are  then  considered,  occupying  two  chapters,  and  a  chapter 
is  devoted  to  congenital  malformations.  Several  affections  which 
are  incidental  to  diseases  of  the  heart,  are  treated  of  in  a  distinct 
chapter.  Then  follow  the  inflanmiatory  affections,  and,  after- 
ward, functional  disorder  of  the  heart,  three  chapters  being 
allotted  to  these  classes  of  disease.  Finally,  thoracic  aneurisms, 
which  claim  consideration  in  connection  with  diseases  of  the 
heart,  are  made  the  subject  of  the  concluding  chapter. 

In  writing  the  book,  the  end  which  the  author  has  kept 
steadily  in  view  is,  a  fair  and  full  exposition  of  our  present 
knowledge  of  the  diagnosis,  pathology  and  treatment  of  dis- 
eases of  the  heart.  Recognizing  clinical  study  as  tlie  great 
source  of  this  knowledge,  he  has  endeavored  to  make  the  cases 
reix)rted  by  trustworthy  observers,  together  with  his  own  re- 
corded experience,  the  basis  of  the  work.  Having  long  been  in 
the  habit  of  making  records  at  the  bedside,  and  having  given 
for  several  years  particular  attention  to  diseases  of  the  heart, 
he  has  accumulated  notes  of  about  two  hundred  cases  of  the 
various  cardiac  affections.  The  results  of  an  analysis  of  the^e 
cases  have  been  before  him  during  the  composition  of  the  work. 
As  a  preliminary  step,  also,  over  one  hundred  fatal  cases  gathered 
from  different  authors,  chiefly  from  the  works  of  Hope,  Stokes, 
Andry,*and  Blakiston,  were  subjected  to  similar  analysis.  On 
the  data  thus  obtained  have  been  based,  in  a  great  measure,  the 
statements  and  opinions  which  the  work  contains,  endeavoring, 
however,  not  to  introduce  details  and  statistics  to  an  extent  to 
prove  repulsive  or  fatiguing  to  the  reader.  But  although  it 
may  be  claimed  in  behalf  of  the  work  that  it  is  something 
more  than  a  compilation,  not  to  have  studied  closely  the  litera- 
ture of  the  subject  would  have  been  an  injustice  alike  to  it  and 
to  those  by  wliose  labors  this  department  of  practical  medicine 
owes  its  present  development.  Of  the  authors  to  whom  ac- 
knowledgments are  due,  the  names  of  Bouillaud,  Hope,  Stokes, 
AValshe,  Andry,  Forget,  and  Bellinghnm,  are  to  be  esj^ecially 
mentioned.  Keferences  to  these  and  others  will  frequently  occur 
in  the  following  pages.  The  author  has  aimed  to  prepare  a  prac- 
tical treatise,  and  he  has  therefore  avoided,  or  dismissed  with  as 
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much  brevity  as  possible,  speculative  opinions  and  mooted  ques- 
tions involving  discussions  which  would  occupy  space  to  the  dis- 
paragement of  matters  relating  more  directly  to  medical  practice. 
It  may  seem,  nevertheless,  to  some,  that  the  volume  is  out  of  pro- 
portion to  the  field  of  practical  medicine  to  which  it  is  restricted ; 
but  it  is  hoped  there  will  be  no  reason  to  complain  of  a  redun- 
dancy either  in  style  or  matter,  and  that  the  reader  will  be  led 
to  attribute  the  size  of  the  book  to  the  progress  of  knowledge 
pertaining  to  diseases  of  the  heart,  together  with  their  intrinsic 
claims  on  the  attention  of  the  student  and  practitioner. 

A  liberal  share  of  the  work  is  devoted  to  physical  signs.  But 
a  just  estimate  of  their  practical  imi)ortance  will  obviate  any 
objection  on  this  score.  It  is  mainly  owing  to  physical  explora- 
tion that  the  study  of  these  diseases  has  been  prosecuted  .within 
the  past  few  years  with  such  remarkable  success.  Ilere,  as  in 
other  classes  of  aftections,  the  knowledge  to  be  derived  from 
clinical  observation  is  increased  in  proportion  to  improvement 
in  diagnosis,  and  it  is  evident  that  diseases  cannot  be  judiciously 
treated  unless  correctly  discriminated.  The  discrimination  of 
diseases  is  confessedly  the  portion  of  our  art  which  involves  the 
most  difficulty  and  calls  for  the  greatest  amount  of  skill.  Hence, 
it  is  especially  under  this  practical  aspect  that  diseases  in  general 
claim  careful  and  extended  consideration.  This  remark,  certainly, 
is  not  less  applicable  to  diseases  of  the  heart  than  to  other  noso- 
logical divisions.  And  the  diagnosis  of  cardiac  diseases  is  for 
the  most  part  based  on  the  physical  signs.  It  is,  therefore,  by 
no  means  solely  because  these  are  interesting,  but  on  account  of 
their  practical  importance,  that  so  much  space  has  been  accorded 
to  them  in  the  present  treatise.  In  treating  of  the  physical  signs, 
it  was  necessary  to  introduce  some  matter  belonging  properly  to 
anatomy  and  physiology,  viz.,  the  relations  of  the  heart  to  the 
walls  of  the  chest  and  the  adjacent  viscera,  the  movements  of 
the  organ,  and  the  normal  heart-sounds.  With  reference  to  the 
movements  and  sounds  of  the  heart,  the  author  has  been  led  by 
examinations  of  the  healthy  chest  to  conclusions  which  appear 
to  have  important  practical  bearings.  The  abnormal  moditi ca- 
tions of  the  heart-sounds  have  hitherto  scared v  received  suiH- 
eient  attention.  More  importance  is  attached  to  them  as  diag- 
nostic signs,  and  they  are  considered  more  fully  in  this  work 
than  in  any  other  on  the  diseases  of  the  heart  with  which  the 
author  is  acquainted.     As  regards  the  sounds  of  the  heart  in 
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health  and  disease,  some  original  views  are  introduced,  which 
have  entered  into  a  previous  publication.^ 

In  thus  setting  forth,  briefly,  the  plan  and  objects  of  the  work, 
the  author  assumes  only  to  have  spared  no  pains  to  render  it 
acceptable  to  the  profession.  All  who  have  engaged  in  similar 
undertakings  amidst  the  cares  and  distractions  of  active  medi- 
cal practice,  will  appreciate  the  difliculty  of  the  task.  But  the 
time  and  labor  which  the  author  has  bestowed  upon  it,  -will  be 
more  than  requited  by  the  approval  of  his  medical  brethren ; 
and  he  is  encouraged  to  hoi^e  for  this  reward  by  the  favor  with 
which  his  previous  contributions  to  practical  medicine  have  been 
received. 

The- author  would  express  his  thanks  to  Prof.  John  C.  Dalton, 
Jr.,  for  the  two  illustrations  which  form  the  frontispiece,  and  for 
other  friendly  offices ;  also,  to  Dr.  Austin  W.  Nichols,  formerly 
assistant  to  the  chair  of  clinical  medicine  in  the  University  of 
Buftalo,  for  his  valuable  assistance  in  collecting  materials  for 
the  preparation  of  the  work. 

Nkw  York,  September,  1850. 
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DESCRIPTION  OF  THE  PLATE 

IN    FRONT    OF    THB    TITLE. 

Fig.  1  illustrates  the  relations  of  the  heart  to  the  thoracic  parietes. 
The  letters  o,  6,  c,  Ac,  indicate  the  ribs.  The  figures  1,  2,  3,  &c., 
mark  the  intercostal  spaces.  The  vertical  line  denotes  the  median 
line.  The  right-angled  triangle  extending  over  a  portion  of  the  sur- 
face of  the  heart  represents  the  "  superficial  cardiac  region  "  as  de- 
lineated on  the  chest  with  sufficient  accuracy  for  practical  purposes. 
The  cross  on  the  fourth  rib  shows  the  situation  of  the  nipple.  The 
relations  of  the  ventricles,  auricles,  apex  of  the  heart,  aorta,  and 
pulmonar}'  artery,  to  the  ribs  and  intercostal  spaces,  the  median  line 
and  the  nipple,  are  accurately  indicated. 


Fio.  2  illustrates  the  relations  of  the  heart  to  the  pulmonarj-  organs, 
liver,  and  stomach.  The  quadrangular  sj^ace  in  which  the  heart  is 
uncovered  by  lung  is  the  "superficial  cardiac  region,*'  represented 
more  accurately  than  in  Fig.  1.  The  relative  situations  of  the  left 
lobe  of  the  liver,  the  stomach,  and  inferior  border  of  the  heart,  are 
correctly  represented. 


DISEASES  OF  THE  HEART. 


CHAPTER   I. 

ENLARGEMENT  OP   THE   HEART. 

Mnition  and  Tarieties  of  hypertrophy  and  dilatation — ^Normal  dimensions  and  weight 
of  the  heart — Enlargement  by  hypertrophy — Concentrio  hypertrophy— Symptoms  and 
pathological  effects  of  hypertrophy — Physical  signs  and  diagnosis  of  enlargement  and 
hypertrophy — Situation  and  anatomical  relations  of  the  heart  in  health — Alterations 
in  degree  and  extent  of  dalness  on  percussion  in  hypertrophy — Altered  situation  and 
extent  of  the  apex- beat,  and  abnormal  force  of  impulse  in  hypertrophy,  as  determined 
by  palpation — Abnormal  modifications  of  the  heart-sounds — Diminished  extent  and 
degree  of  the  respiratory  murmur  and  vocal  resonance  within  the  prsecordia  in  hyper- 
trophy, aa  determined  by  auscultation — Results  of  the  clinical  study  of  the  heart- 
Munds  in  health — Enlargement  of  the  praecordia  and  abnormal  movements  in  hyper- 
trophy, aa  determined  by  inspection — Increased  size  of  the  chest,  as  determined  by 
mensuration — Summary  of  the  physical  signs  of  enlargement  of  the  heart — Summary 
of  the  physical  signs  distinctive  of  enlargement  by  hypertrophy — Treatment  of  hyper- 
trophy— Enlargement  by  dilatation — Symptoms  and  pathological  effects  of  dilatation — 
Physical  sigpss  and  diagnosis  of  dilatation — Summary  of  the  physical  signs  distinctive 
of  enlargement  by  dilatation — Treatment  of  dilatation. 

Enlargement  of  the  heart  is  a  term  which  embraces  abnor- 
mal increase  of  this  organ,  as  regards  either  volume  or  weight, 
or,  as  is  commonly  the  case,  increase  both  in  weight  and  volume. 
Increase  of  the  volume  of  the  heart,  and  increase  of  its  weight, 
arfe  different  forms  of  enlargement,  either  of  which,  although 
they  are  usually  associated,  may  exist  independently  of  the  other. 
The  heart  may  exceed  the  limit  of  health,  as  regards  weight, 
from  an  increased  thickness  of  its  walls,  the  normal  volume 
heing  retained.  This  is  a  condition  sometimes  found  after  death, 
although,  in  the  vast  majority  of  the  cases  in  which  the  weight 
is  augmented,  the  volume  exceeds  the  healthy  limit.  On  the 
other  hand,  the  volume  of  the  heart  may  be  abnormally  great, 
the  cavities  being  enlarged,  while  the  thickness  of  the  walls 
18  80  far  diminished  that  the  normal  weight  is  retained.     The 
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Iftttor  form  of  enlargement  is  also  of  very  rare  oi'cnrrc-nce,  the 
organ  generally  increasing  in  weight  when  its  volume  is  greater 
than  in  health.  Abnormal  increase  of  the  heart  in  weight,  due 
to  morbid  thickuese  of  the  muscular  walls  of  the  organ,  consti- 
tutes the  morbid  condition  called  hj/pertrophy.  Abnormal  in- 
crease of  the  heart  in  volume,  due  to  tlie  morbid  size  of  its  cavi- 
ties, constitutes  the  morbid  condition  called  dUalation.  These 
names,  hypertrophy  and  dilntation,  thus  denote  difl'orent  forms 
of  enlargement  of  the  heart,  which  exist  sometimes  separately, 
but  usually  together. 

Hypertrophy  and  dilatation  have  been  subdivided  by  writers 
into  several  varietieB,  the  subdivisions  being  based  on  well- 
marked  distinctions.  First.  Hyijertrophy  exists  in  some  cases 
without  any  alteration  of  the  cavities,  the  latter  remaining 
normal.  This  has  been  called  liure  or  simile  hypertrophy. 
Se.<'iivil.  The  cavities  are  sometimes  found  to  be  diminished  in 
size  below  the  limit  of  health.  This  lias  generally  been  admitted 
as  a  variety  of  hypertrophy,  although  its  existence,  as  a  morbid 
condition,  is  open  to  doubt.  It  has  been  distinguished  as  con- 
centric hypertrophy,  or  hypertrophy  with  contraction.  Third.  The 
variety  occurring  much  more  frequently  than  the  others  is  char- 
acterized by  the  coexistence  of  dilatation  to  a  greater  or  leas 
extent.  This  variety  has  been  called  eccentric  hypertrophy  or 
hypertrophy  with  liHatation.  Dilatation,  on  the  other  hand,  dif- 
fers in  different  cases,  according  to  the  thickness  of  the  walls 
of  the  heart.  First  It  exists  in  some  cases,  the  walla  retaining 
their  normal  thickness.  This  has  been  called  pure  or  simple 
dilatation.  It  is  obvious,  however,  that,  in  proportion  to  the 
dilatation,  the  heart  is  hypertrophied,  assuming  the  walls  to 
preserve  their  normal  thickness,  iuaanuich  as  the  quantity  of 
muscular  structure  and  the  weight  of  the  organ,  under  these 
eirenrastancea,  must  be  increased.  Second.  In  other  cases  in 
which  the  capacity  of  the  cavities  is  increased,  the  tliickness  of 
the  walls  is  diminished.  In  this  variety,  the  weight  of  the  heart 
may  not  exceed,  and  may  even  fall  below,  that  of  health,  Tliis 
has  been  distinguished  as  dilatation  with  uttenaated  walls,  or  aUen- 
uated  dilatation.  Third.  The  variety  of  dilatation  which  occurs 
with  far  greater  frequency  than  either  of  the  other  varieties  is 
characterized  by  increased  thickness  of  the  walU,  or  well-marked 
hypertrophy,  the  dilatation,  however,  being  pi-edominant. 

These  subdivisions,  although  based  on  distinctions  which  are 
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valid,  are  embarrassing  to  the  student.  They  fere  consistent 
with  the  different  morbid  conditions  of  the  heart,  as  determined 
by  examinations  after  death  ;  bnt  they  are  not  accompanied  by 
diagnostic  criteria,  by  means  of  which  they  may  be  discriminated 
at  the  bedside  during  life.  A  simpler  arrangement  is  clinically 
more  available,  and  suffices  for  all  practical  purposes.  We  may 
distribute  all  cases  of  enlargement  of  the  heart  into  two  groups, 
Ist.  Enlargement  by  hypertrophy  ;  and  2d.  Enlargement  by  di- 
latation. These  groups  will  include,  respectively,  cases  in  which 
the  hypertrophy  or  the  dilatation  is  either  simple  or  predomi- 
nant. In  cases  of  enlargement  by  hypertrophy,  the  cavities 
may,  or  may  not,  exceed  their  normal  capacity.  Cases  in  which 
the  cavities  are  diminished  will  also  fall  in  this  class.  If  the 
hypertrophy  be  neither  simple  nor  concentric^  it  is  included  in 
this  class  whenever  it  is  greater  than  the  coexisting  dilatation. 
The  symptoms  and  signs  enable  the  diagnostician  to  determine, 
often  with  positiveness,  the  existence  of  hypertrophy,  which  may 
be  either  simple,  or  predominant  over  a  coexisting  dilatation ; 
but  to  discriminate  between  the  cases  in  which  the  hypertrophy 
is  simple  and  those  in  which  it  predominates  over  coexisting 
dilatation,  is  a  problem  in  diagnosis  by  no  means  easily  solved. 
So  in  cases  of  enlargement  by  dilatation,  the  quantity  of  mus- 
cular structure  may,  or  may  not,  exceed  the  limit  of  health. 
The  diagnostic  criteria  of  predominant  dilatation  are  often  suffi- 
ciently positive ;  but  it  is  far  less  easy  to  decide  w^hether  the 
dilatation  be  accompanied  with  hypertrophy  or  attenuation. 
Moreover,  as  regards  prognosis  and  treatment,  after  the  exist- 
ence and  degree  of  enlargement  are  ascertained,  it  is  enough  to 
determine  which  form  of  enlargement  predominates,  namely, 
either  hypertrophy  or  dilatation.  In  treating  of  enlargement 
of  the  heart,  I  shall  follow  the  simple  arrangement  just  indi- 
cated. 

As  a  point  of  departure  for  the  study  of  enlargement  by 
hyjjertrophy  and  by  dilatation,  the  normal  volume  and  weight 
of  the  heart  are  to  be  considered.  The  healthy  standards  in 
these  respects  are  obtained  by  measuring  and  weighing  a  suffi- 
ciently large  number  of  hearts  presumed  to  be  free  from  disease. 
As  regards  measurements,  the  diameters  and  the  thickness  of 
the  walls  are  the  points  which  have  reference  to  the  affections 
to  be  treated  of  in  this  chapter.  The  dimensions  of  the  orifices 
and  valves  will  be  considered  in  connection  with  lesions  in  this 
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situation.  Tlie  researches  of  Bizot  and  others  have  shown  that 
the  volume  of  the  heart  varies  according  to  sex  and  age.  It  is 
somewhat  greater  in  the  male  than  in  the  I'cmaie,  and  it  increases 
slowly,  hilt  progressively,  from  infancy  to  old  age.  It  is  to  be 
observud  that  diametrical  nieasuremente  after  death  are  liahle 
t-o  he  affected  hy  incidental  circumstances,  by  which  tliey  are 
rendered  only  apiiroximatively  correct.  The  degree  of  contrac- 
tion varies  according  to  the  quantity  of  blood  which  the  cavities 
coDtaiu  at  the  time  of  death.  Observations  show  that  when 
death  occurs  from  hemorrhage  and  from  diseases  attended  by 
rapid  loss  of  iluida,  the  cavities  are  much  diminished,  and 
the  volume  proportionately  small,  whereas,  if  the  cavities  he 
distended  with  blood,  they  are  dilated,  and  the  volume  in- 
creased in  proportion.  In  consequeuce  of  these  variations,  the 
nieasurernents  of  the  entire  organ,  made  hy  means  of  careful 
percussion  and  auscultation  during  life,  are  as  reliable,  if  not 
more  ao,  than  those  made  in  the  dead  subject.  As  standards 
for  comparison,  with  reference  to  the  existence  of  abnonnal 
enlargement,  it  is  sufficient  to  take  iuto  view  the  vertical  and 
transverse  diameters,  the  contents  of  the  cavities  haviug  been 
removed ;  and  it  suffices  to  express  the  normal  averages  in 
figures  approximating  to  the  exact  results  obtained  by  taking 
the  mean  of  measurements,  disregarding  fractional  amounta, 
which  the  student  cannot  be  exjiected  to  remember.  Adopting, 
as  a  basis,  the  measurements  by  Bi;iot  and  othei-s,  it  is  suffi- 
ciently exact  to  say  that  the  average  length  of  the  heart,  meas- 
ured from  apex  to  base  on  its  anterior  surface,  in  the  male, 
between  the  ages  of  thirty  and  fifty,  is  about  four  inches,  being 
in  the  female  somewhat  less ;  and  that  the  width,  measured  at 
its  widest  iiart,  in  the  male,  ia  a  small  fraction  over  four  inches, 
being  somewhat  less  in  the  female.' 

The  general  remarks  just  made  with  reference  to  the  normal 
volume  of  the  heart,  are  also  applicable  to  the  thickness  of  the 
walls;  the  thickness  is  greater,  as  a  rule,  in  males  than  in  females, 
and  it  increases  progressively  with  ago.  It  varies,  also,  accord- 
ing to  the  contraction  of  the  heart  at  the  time  of  death,  being 
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dependent  on  the  amount  of  blood  contained  within  the  cavities, 
and  other  circumstances.  Hence,  measurements  here,  as  with 
respect  to  the  diameters,  in  a  collection  of  hearts,  furnish  results 
which  are  only  approximations  to  correctness.  It  is  approaching 
near  -enough  to  exactness  to  say  that  the  thickness  of  the  left 
ventricle,  at  its  thickest  portion,  in  middle  life,  is  not  far  from 
half  an  inch  in  the  male,  and  in  the  female  a  fraction  less.  The 
thickest  part  of  this  ventricle  is  near  its  centre.  The  thickness  is 
less  near  the  base,  and  still  less  at  the  apex.  The  thickness  of  the 
right  ventricle,  at  its  thickest  portion,  is  a  little  over  one-sixth 
of  an  inch,  in  the  male,  and  in  the  female  somewhat  less.  The 
thickest  part  of  this  ventricle  is  near  the  base,  and  the  thinnest 
near  the  apex.  The  relative  thickness  of  the  two  ventricles  is, 
thus,  in  the  ratio  of  3  to  1.  The  average  thickness  of  the  right 
auricle  is  about  a  twelfth  of  an  inch,  and  of  the  left  auricle 
somewhat  greater. 

The  average  normal  dimensions  of  the  heart  as  a  whole,  and 
of  diflferent  parts  of  the  organ,  are  important  as  standards  of 
comparison  by  which  to  estimate  abnormal  changes.  Their  im- 
portance in  this  respect,  however,  is  less  than  might,  at  first 
view,  be  imagined.  The  deviations  from  these  standards,  within 
the  limits  of  health,  are  to  be  taken  into  account.  The  range 
of  normal  variation,  as  regards  the  volume  of  the  heart  and 
thickness  of  its  walls,  is  considerable.  An  addition  of  an  inch 
or  more  to  the  vertical  and  transverse  diameters  may  not  be  ab- 
normal. So,  a  proportionate  amount  of  increased  thickness  of 
the  walls  of  the  ventricles  may  be  within  healthy  limits.  To 
determine  the  line  of  demarcation  between  normal  and  abnormal 
deviations  is  more  difficult  than  to  ascertain  averages.  It  is  not 
easy  to  fix  a  maximum  and  a  minimum,  beyond  which  the  con- 
dition is  always  morbid.  And  even  were  the  boundaries  defi- 
nitely fixed,  it  might  still  be  a  matter  of  doubt  in  some  indi- 
ridual  cases  in  which  these  were  not  exceeded,  whether  the 
condition  was  not  abnormal.  Enlargement  of  the  heart  sufficient 
to  be  of  pathological  importance  is  generally  so  well  marked 
that  its  existence  does  not  admit  of  doubt.  Practically,  there- 
fore, the  inability  to  define  rigorously  the  confines  of  morbid 
anatomy,  does  not  lead  to  serious  inconvenience.  These  state- 
ments are  applicable,  not  only  to  the  dimensions  of  the  heart 
already  considered,  but,  equally,  to  the  capacity  of  its  cavities 
and  to  its  weight. 
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The  cavities  of  tbe  heart  are  not  readily  measured.  Their 
capacity  varies,  irree|iective  of  iiitrinaic  normal  dift'ereneee.  &e^ 
cording  to  the  quantity  of  hlood  which  they  contain,  and  the 
couditiou  of  the  muscular  walla  at  the  time  of  death.  Tbey  are 
also  aflected  by  post-uiortem  changes.  The  two  ventricles  and 
auricles,  in  health,  present  a  variabJe  amount  of  disparity  in 
capacity.  The  right  ventricular  and  auricular  cavity  are  larger 
than  the  left,  namely,  in  the  proportion  of  one-tenth  to  one-third, 
Dilatation,  when  it  exists  to  an  extent  to  constitute  a  lesion  of 
importance,  and  as  it  is  met  with  in  autopsies  of  auhjects  dead 
with  cardiac  disease,  ia  sufficiently  well  marked  to  be  recognized, 
and  its  degree  may  be  determined  by  the  eye  with  sufficient  ac- 
curacy for  all  practical  puri^ses. 

The  average  weight  of  the  heart,  as  determined  by  weighing 
a  large  number  presumed  to  be  free  from  disease,  and  taking 
the  mean,  is  not  easily  fixed  with  precision,  because  the  results 
in  different  hands  differ  considerably,  a  fact  which  goes  to  show 
that  the  variations  within  the  limits  of  health  are  considerable. 
For  the  reasons,  however,  which  were  stated  with  respect  to  the 
average  size  of  the  organ,  mathematical  exactness  in  giviug  the 
average  weight  is  not  practically  important.  The  range  of  noN 
mal  variation  is  more  imjiortant  to  be  considered.  It  ia  suificient 
to  say  that  the  average  weight  is  between  eight  and  ten  ounces. 
And  it  is  to  be  borne  in  mind  that  if  it  be  found  to  exceed  this 
average,  or  fall  below  it,  by  one  or  two  ounces,  it  is  by  no  means 
to  be  inferred  that  the  condition  is  abnormal.  The  medium 
weight  in  the  female  is  somewhat  less  than  in  the  male.  The 
weight,  as  well  as  the  dimensions  of  the  heart,  increases  pro- 
gressively up  to  an  advanced  jjeriod  of  life. 
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Under  this  head,  it  is  to  be  borne  in  mind,  I  include  not  only 
enlargement  due  exclusively  to  increased  thickness  of  the  mus- 
cular walls,  but  enlargement  by  hypertrophy  with  dilatation, 
provided  the  former  predominate  over  the  latter.  In  examining 
the  heart,  after  laying  open  the  cavities  and  removing  their 
contents,  the  predominance  of  either  hypertrophy  or  dilatation 
generally  obvious  to  the  eye.  The  two  forma  of  enlargement 
(very  degree  of  relative  p 


are  combined,  in  different  cases,  in  e 
1^' 
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portion.  In  determining,  then,  whether  the  enlargement  be  by 
hypertrophy  or  by  dilatation,  the  question  is,  which  contributes 
most  to  the  morbid  size,  increase  of  the  structure,  or  increased 
capacity  of  the  cavities.  Instances,  however,  occur  in  which 
these  two  forms  of  enlargement  are  about  evenly  balanced.  On 
measuring  and  weighing  the  heart,  the  excess  of  weight  is 
greater  than  the  abnormal  dimensions  in  proportion  as  hyper- 
trophy preponderates.  The  walls  are  more  solid  and  resisting. 
The  ventricles  retain  their  rounded  form  when  the  heart  is 
placed  on  its  posterior  surface,  not  being  flattened  by  the  col- 
lapse of  the  ventricular  walls.  K  the  increased  thickness  of  the 
walls  of  the  ventricles  be  due  purely  to  hypertrophy,  they  present 
externally,  and  on  section,  the  appearances  of  healthy  muscular 
structure,  and  the  microscope  shows  the  characters  of  the  nor- 
mal tissue ;  the  hypertrophy  causing  abnormal  volume  and 
weight  is  due  to  increase  of  the  muscular  substance.  The 
heart  may  be  more  or  less  enlarged  by  an  accumulation  of  fat 
upon  the  surface  and  between  the  muscular  fi.bres,  or  by  the 
presence  of  diflferent  morbid  products  in  these  situations.  Under 
these  circumstances,  notwithstanding  the  abnormal  volume  and 
weight,  the  muscular  substance  may  be  diminished ;  that  is,  in- 
stead of  hypertrophy,  there  is  atrophy  of  the  heart. 

The  several  portions  of  the  heart  may  collectively  partici- 
pate in  the  enlargement,  or  it  may  be  confined  to  one  or  more 
of  the  anatomical  divisions  without  extending  to  the  whole 
organ.  In  the  majority  of  cases  all  portions  are  involved,  but 
they  are  rarely  affected  equally ;  the  enlargement  is  more  marked 
in  some  divisions  than  in  others.  The  different  portions  may 
not  present  the  same  form  of  enlargement.  Hypertrophy  may 
predominate  in  one  part  and  dilatation  in  another.  If  the  en- 
largement be  limited  to,  or  be  seated  chiefly  in,  the  left  ventricle, 
the  vertical  is  more  increased  than  the  transverse  diameter ;  the 
heart  is  elongated,  and  the  conoidal  form  may  be  more  marked 
than  in  health.  If  the  enlargement  be  great,  the  right  appears 
to  be  merely  an  appendix  of  the  left  ventricle.  The  apex  is 
lowered,  and  is  more  or  less  removed  to  the  left  of  its  nor- 
mal situation.  On  the  other  hand,  if  the  enlargement  be  lim- 
ited to,  or  be  seated  chiefly  in,  the  right  ventricle,  the  width 
more  than  the  length  is  increased ;  the  conoidal  form  is  less 
marked  than  in  health,  and  the  apex,  formed  in  part  or  entirely 
by  the  right  ventricle,  is  blunt  instead  of  pointed.     The  apex  ex- 
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tends  lower  than  in  health  and  more  in  a  direction  toward  the 
epigaetrium  than  when  the  enlargement  is  seated  in  the  left 
Tentricle.  If  both  ventricles  he  eouaiderahly  enlarged  the  organ 
has  a  globular  form.  Tlie  papillary  mu8cleB  are  not  infi-eqaently 
more  or  less  increased  in  eize  when  the  ventricular  walls  are 
thickened.  The  degree  of  bypei-trophy  varies  greatly  in  differ- 
ent casea.  The  thickness  of  the  left  ventricle  may  be  increased 
to  an  inch,  an  inch  and  a  half,  and  even  two  inches.  The  walls 
of  the  other  compartments  may,  in  like  manner,  be  doubled, 
tripled,  and  quadnipled.  The  vertical  and  transverse  dimensions 
may  be  five  or  six  inches,  or  more.  The  weight  may  exceed  two, 
three,  four,  and  even  more  than  five  times  the  normal  average. 

Is  enlargement  by  hypertrophy  due  to  an  increase  in  size  of 
the  muscular  fibres,  or  does  it  involve  an  abnormal  multiplica- 
tion of  the  fibres?  If  the  term  hypertrophy  be  applied  exclu- 
sively to  morbid  growth,  it  implies  that  the  enlargement  is  due 
to  the  former,  that  is,  to  an  increase  in  size  of  the  muscular 
fibres.  The  term  is  thus  restricted  by  Virchow,  and  others; 
'  the  multiplication  of  fibres,  on  the  other  hand,  is  called  hy- 
perplasia, or  hypergenesis.  Meaauremeuta  in  normal  hearts, 
and  in  hearts  moi-e  or  lesB  hypertrophied,  show  an  increase  of 
size  of  the  muscular  fibres,  their  diameter  in  the  latter  sometimeB 
being  four  times  greater  than  in  the  former.'  The  heart  may, 
therefore,  be  enlarged  so  that  the  volume  will  be  four  times 
greater  than  in  health  by  hypertrophy,  in  the  restricted  sense 
of  the  tenn.  This,  however,  will  probably  not  account  for  the 
increase  of  the  muscular  substance  in  all  cases,  and,  if  not,  the 
multiplication  of  fibres  must  be  admitted.  Enlargement  of  the 
heart  by  hypertrophy,  therefore,  may  he  due  wholly  to  hj"per- 
nutrition,  or  increased  growth  of  the  muscular  fibres,  and  hyper- 
plasia may  he  superadded. 

What  causes  the  pathological  processes,  namely,  hypernutri- 
tion  and  hyperplasia,  which  increase  the  quantity  of  the  mua- 
cnlar  substance  of  the  heart?  Generally,  if  not  invariably, 
enlargement  by  hypertrophy  is  the  result  of  prolonged  abnormal 
force  of  the  heart's  action.  It  is  difficult  to  account  for  this 
form  of  enlargement,  except  as  caused  by  augmented  muscular 
power  continued  for  a  long  period;  and  generally  there  are 
present  obvious  causes  which  account,  in  this  way,  for  the  en- 

'  BsjiiBud,  vide  Nouveau  Diclionnaire  de  Medeoine  et  de  ChirurgiB.     Paiia, 
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largement.  The  mechanism  is  the  same  as  in  the  familiar 
examples  of  certain  voluntary  muscles  becoming  disproportion- 
ately developed  when  inordinately  exercised.  The  muscles  of 
the  arms  of  the  blacksmith  are  strikingly  in  contrast  with  the 
muscles  of  the  lower  limbs ;  and  the  reverse  is  true  of  pedes- 
trians and  dancers.  Involuntary  muscles,  aside  from  the  heart, 
also  present  examples.  For  instance,  the  muscular  structure  of 
the  urinary  bladder  may  become  enormously  hypertrophied, 
when  the  power  of  contraction  of  this  organ  has  been  for  a  long 
time  increased  in  consequence  of  obstruction  to  the  expulsion  of 
the  urine.  Clinical  observation  shows  that  in  most  cases  of  en- 
largemeiit  of  the  heart  by  hypertrophy,  there  are  prior  morbid 
conditions  which  stand  to  it  in  a  causative  relation.  The  prac- 
tical bearing  of  this  pathological  view  of  hypertrophy  is  vastly 
important.  It  follows,  that  enlargement  of  the  heart  by  hyper- 
trophy, as  a  rule,  is  compensatory,  or,  in  other  words,  a  conserva- 
tive provision  to  meet  the  difficulties  incident  to  the  morbid 
conditions  upon  which  the  hypertrophy  depends.  This  truth 
cannot  be  too  strongly  impressed. 

In  the  great  majority  of  cases,  enlargement  by  hypertrophy 
is  consecutive  to,  and  dependent  upon,  morbid  conditions  within 
the  heart,  namely,  on  valvular  lesions.  These  give  rise  to 
hypertrophy  when  they  involve  over-repletion  of  the  cavities 
in  consequence  either  of  obstruction  to  the  free  passage  of  the 
blood  through  the  orifices,  or  of  regurgitation  due  to  valvular 
insufficiency.  The  organ  being  unduly  distended  and  stimulated 
by  the  accumulation  of  blood,  its  action  becomes  abnormally 
forcible  ;  the  causes  of  accumulation  being  permanent  and  often 
progressively  increasing,  the  increased  power  of  action  continues 
and  augments,  and  hypertrophy  is  the  result.  The  hypertrophy 
commences  in  that  portion  of  the  heart  which  is  primarily. 
aj9fected,  but  the  several  portions  sustain  to  each  other,  in  their 
anatomical  structure  and  functions,  relations  so  close  and  re- 
ciprocal, that  causes  which  at  first  are  limited  to  one  portion, 
affect  ultimately  the  whole  organ.  The  enlargement,  however, 
preponderates  in  the  portion  which  is  first  affected.  Directing 
attention  with  some  detail  to  the  mode  in  which  valvular  lesions 
give  rise  to  enlargement,  we  shall  be  led  to  consider  the  develop- 
ment of  the  affection  in  the  different  anatomical  divisions  of  the 
heart,  respectively,  taking  them  up  in  the  order  of  their  greater 
relative  liability  to  become  hypertrophied.     Of  the  several  por- 
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tiona,  the  left  ventricle  ia  ofteneat  enlarged  :  next  in  liability  to 
enlargement  is  the  left  auricle ;  next,  the  right  ventricle,  and 
last,  the  right  auricle. 

The  valvular  lesiona  which  especially  lead  to  hypertrophy  of 
the  left  ventricle,  are  seated  at  the  aortic  orifice.  Lesions  in  this 
situation  may  involve,  as  will  be  seen  hereafter,  either  contraction 
and  consequently  obetrnction,  or  incompetence  of  the  valves  and 
consequent  regurgitation  of  blood  from  the  aorta  into  the  ven- 
tricular cavity.  Contraction  and  valvular  insufficiency  are  not 
infrequently  combined,  causing,  at  the  same  time,  both  obstruc- 
tion and  regurgitation.  Either  of  these  immediate  effects  of 
aortic  lesions  occasions  over-repletion  of  the  left  ventricle", 
hence,  undue  distension  and  stimulation,  followed  by  undue 
force  of  the  ventricular  contractions,  aud,  sooner  or  later,  hyper- 
trophy results,  often  accompanied  with  more  or  le^s  dilatation. 
The  enlargement,  for  a  time,  is  limited  to  the  left  ventricle.  " 
Eventually  the  other  portions  are  likely  to  become  enlarged. 
The  right  ventricle  is  affected  because  each  of  the  two  ventriclea 
participates  in  the  action  of  the  other.  The  two  not  only  con- 
tract synchronously,  but  are  in  part  composed  of  muscular  fibres 
common  to  both.  Hence,  causes  which  increase  the  force  of  the 
contractions  of  the  one,  exert,  to  a  greater  or  less  extent,  a 
similar  effect  on  the  contractions  qf  the  other.  Clinical  obser- 
vation shows  that,  with  eiilargeluent  of  one  ventricle,  the  other 
rarely  retains  its  normal  size.  This  is  a  mode  by  which  the 
enlargement  is  extended,  applicable  only  to  the  ventricles. 
Another  mode  is  more  eftective  than  this.  The  accumulation 
of  blood  within  the  cavity  of  the  left  ventricle  otfers  an  obstacle 
to  the  free  transmission  front  the  left  auricle.  The  blood  in 
passing  from  the  auricle  to  the  ventricle  meets  with  an  obstruc- 
tion in  the  already  repleted  ventricle.  Over-accumulation  within 
the  left  auricle  ensues ;  hence  occurs,  after  a  time,  enlargement 
of  the  auricle.  This  enlargement  involves  generally  more  or 
less  thickening  of  the  walls,  hut  dilatation  here  uniforndy  pre- 
dominates over  hyjMrtrophy.  Enlargement  by  hyjiertrophy,  in 
fact,  pertains  exclusively  to  the  ventricles.  I'ersiating  repletion 
of  the  left  auricle  offers  an  obstacle  to  the  free  transmission  of 
blood  from  the  lungs  ;  hence  arises  congestion  of  the  pulmonary 
vessels  proportionate  to  the  over-accumulation  of  blood  within 
the  auricle.  Congestion  of  the  pulmonary  vessels  offers  an 
obstacle  to  the  current  propelled  fay  the  right  ventricle  into  the 
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pulmonary  artery ;  hence,  undue  distension  and  excitement  of 
the  right  ventricle,  leading  ultimately  to  enlargement  of  this 
portion  of  the  heart.  Over-accumulation  within  the  right  ven- 
tricle oft'ers  an  obstacle  to  the  passage  of  the  blood  from  the 
right  auricle  into  that  cavity ;  hence  result,  at  length,  dilata- 
tion and  thickening  of  the  walls  of  the  right  auricle.  Over- 
accumulation  in  this  auricle  induces  congestion  of  the  systemic 
and  portal  veins.  This  congestion  offers  an  obstacle  to  the  free 
passage  of  blood  through  the  arteries  of  the  larger  circuit. 
Finally,  this  latter  obstacle  reacts  on  the  left  ventricle,  and  adds 
to  the  accumulation  in  that  portion,  where  commenced  the 
several  links  in  the  chain  of  sequences  tending  to  the  enlarge- 
ment, successively,  of  all  the  other  portions  of  the  heart.  And 
while  the  whole  organ  thus  becomes  implicated,  the  causes 
affecting  primarily  the  left  ventricle  are  more  and  more  opera- 
tive, giving  preponderance  to  the  enlargement  of  the  latter.  The 
enlargement  of  the  left  ventricle,  and,  sequentially,  of  the  re- 
mainder of  the  organ,  will  be,  cceteris  paribus^  proportionate  to 
the  duration  and  degree  of  the  aortic  contraction  or  insuffi- 
ciency, or  of  both  combined.  The  amount  of  over-accumulation 
in  the  several  cavities,  and  the  enlargement  of  the  difierent 
portions  of  the  heart,  the  latter  due  to  the  obstruction  caused 
by  the  over-accumulation  successively  in  the  several  cavities, 
will,  of  course,  be  greater  in  proportion  as  dilatation  coexists 
with  hypertrophy. 

Obstruction  seated  in  the  aorta,  either  near  to  or  at  some  dis- 
tance from  the  heart,  such  as  is  incident  to  aortic  aneurism,  may 
lead  to  hypertrophy  of  the  left  ventricle  primarily,  and,  subse- 
quently, of  the  other  portions.  Atheromatous  and  calcareous 
disease  of  the  aorta  may  also  have  the  same  effect,  the  dimin- 
ished elasticity  of  the  walls  of  this  vessel  constituting  an  obsta- 
cle to  the  circulation,  and  thus  leading  to  increased  power  of  the 
contraction  of  the  left  ventricle.  Obstruction  in  the  aorta  from 
aneurism  and  diminished  elasticity  of  the  walls  are  often  asso- 
ciated with  lesions  at  the  aortic  orifice,  involving  either  con- 
traction, or  regurgitation,  or  both. 

Enlargement  commences  in  the  left  auricle  in  connection  with 
lesions  afiecting  the  mitral  orifice  and  valves,  and  involving 
either  contraction  or  insufficiency,  or  both  these  immediate 
effects.  In  enlargement  of  the  auricles,  however,  as  just  stated, 
dilatation  predonjinates  over  hypertrophy.     Mitral  contraction 
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and  regurgitation  lead  to  acciimnlation  in  the  left  auricle, 
passage  of  the  blood  from  the  auricle  to  the  ventricle  being  im- 
peded by  obstructive  lesions,  and  a  retrograde  current  from  the 
ventriele  to  the  auricle  being  incident  to  lesions  whicli  render 
the  valves  incompetent.  Next  follow  pulmonary  congestion,  and 
consequent  tipon  this,  enlargement  of  the  right  ventricle.  So 
far  aa  the  ventricles  arc  concerned  in  connection  with  mitral 
lesions,  the  right  ventricle  is  first  enlarged,  and  its  enlargement 
preponderates  over  that  of  the  left  ventricle,  unless,  as  frequently 
occurs,  aortic  leaioiia  also  exist.  The  enlargement  of  the  right, 
however,  leads  ultimately  to  that  of  the  left,  ventricle,  partly 
from  the  muscular  fibres  common  to  both  ventricica,  and  in  part 
from  the  ultimate  effect  on  the  left  ventricle  of  obatruetive  ac- 
cumuUtion  successively  in  the  right  auricle  and  the  systemic 
veins. 

Contraction  and  valvular  insufficiency  at  the  orifice  of  the 
pulmonary  artery,  occasion,  primarily,  enlargement  of  the  right 
ventricle,  precisely  as  aortic  lesions  induce,  first,  enlargement  of 
the  left  ventricle.  Lesions  at  the  pulmonic  orifice  aft'-r  birth, 
however,  are  so  rarely  met  with  that,  practically,  their  occa- 
sional occurrence  may  almost  be  disregarded  in  diagnosis.  In 
fa-tal  life,  contraction  at  this  orifice  is  not  very  infrequent.  It 
13  the  [xiint  of  departui-e  for  many  of  the  congenital  malforma- 
tions of  the  heart.  In  theao  casea  the  right  ventricle  often  be- 
comes enormously  hy[>ertrophied. 

Lesions  at  the  tricuspid  orifice  being  extremely  infrequent, 
enlargement  of  the  right  auricle  rarely  occure,  except  conaecu- 
tively  to  an  affection  of  the  right  ventricle.  Over-accumulation 
in  this  ventricle  involves  obstruction  and  accumulation  within 
the  auricle  with  which  it  communicates,  together  with  the 
ulterior  consequences  already  stated.  The  remote  and  incidental 
effects  of  obstruction  to  the  circulation,  except  as  regards  the 
size  of  the  heart,  will  he  considered,  in  connection  with  valvular 
lesions,  in  another  chapter. 

Enlargement  of  the  heart,  not  associated  with  valvular  lesions, 
may  be  due  to  obstruction  at  a  distance  from  the  centre  of  the 
circulation.  Obstruction  to  the  pulmonary  circulation  incident 
especially  toeraphysemaof  tlielung8,and  occasionally  to  chronic 
pleurisy,  collapse,  and  dilated  bronchi,  leada  to  enlargement.  In 
these  cases,  the  point  of  departure  is  the  right  ventricle,  and  the 
enlargement  of  this  portion  preponderates  over  that  of  the  other 
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portion  of  the  heart.  In  some  cases  of  emphysema,  this  affection 
having  existed  for  a  long  period,  the  right  ventricle  and  auricle 
become  greatly  enlarged  both  by  hypertrophy  and  dilatation, 
giving  rise  to  general  dropsy,  the  left  ventricle  and  auricle 
becoming  but  little  or  not  at  all  enlarged.  On  the  other  hand, 
enlargement,  either  limited  to,  or  predominating  in,  the  left  side 
of  the  heart,  occurs  so  often  as  a  concomitant  of  chronic  Bright's 
diseases,  and  so  infrequently,  irrespective  of  valvular  and  aortic 
lesions,  except  in  association  with  these  diseases,  that  it  is  fair 
to  infer  the  existence  of  a  pathological  connection.  Clinical 
facts  warrant  the  conclusion  that,  in  these  cases,  the  enlarge- 
ment of  the  heart  is  consecutive  to,  and  dependent  upon,  the 
renal  diseases.  Probably,  as  conjectured  by  Bright,  these  dis- 
eases give  rise  to  enlargement  of  the  left  side  of  the  heart  by  oc- 
casioning changes  in  the  blood,  which  impede  its  free  passage 
through  the  systemic  capillaries,  the  increased  arterial  tension 
occasioning  augmented  power  of  contraction  in  the  left  ventricle. 
The  theory  of  Traube,  that  the  impaired  functional  activity  of 
the  kidneys  diminishes  the  flow  of  blood  in  the  renal  arteries 
and  induces  an  accumulation  of  water  in  the  blood  sufficiently 
to  give  rise  to  enlargement  by  increasing  the  arterial  tension,  is 
hardly  tenable.  Hypertrophy  of  the  heart  is  not  found  to  fol- 
low the  interruption  of  the  flow  of  blood  through  arterial  vessels 
larger  than  the  renal,  as  when  large  arteries  are  ligated,  or  limbs 
are  amputated ;  and,  as  regards  the  accumulation  of  water  in 
the  blood,  the  heart  becomes  hypertrophied  in  cases  of  renal 
disease  in  which  there  is  no  deficiency  of  water  in  the  urine. 
The  changes  which  the  arteries  undergo  in  the  latter  part  of 
life,  by  which  their  elasticity  is  impaired  and  their  calibre  di- 
minished, are,  with  much  reason,  supposed  to  stand  in  a  causa- 
tive relation  to  enlargement  of  the  heart  in  some  cases.  These 
changes,  in  a  measure  at  least,  account  for  the  progressively  in- 
creasing size  of  the  heart,  which  marks  the  progress  from  mid- 
dle life  to  old  age. 

The  researches  of  Larcher,  Ducrest,  and  others,  show  that  a 
certain  amount  of  hypertrophy,  limited  to  the  left  ventricle,  is 
incident  to  pregnancy.*  It  would  seem  that  the  hypertrophy, 
under  these  circumstances,  is  to  be  regarded  as  normal,  and  that 
it  disappears  after  confinement.  The  changes  which  occur  in 
the  muscular  structure  of  the  uterus,  in  connection  with  gesta- 

1  Vide  Archives  de  M^decine.     Paris,  May,  1859,  p.  291. 
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fion,  are  thus  represented  en  a  small  scale  in  the  heart, 
iiicreiiee  in  weight  of  the  heart  in  pregnancy,  it  is  estimated, 
may  amount  to  one-fifth  of  the  previous  weight  of  the  organ. 
DouhtlesB  this  temporary  hypertrophy  is  compensatory  or  con- 
Bervative,  aa  it  is  when  it  occurs  in  other  connections.  Here  too, 
as  in  other  connections,  it  ia  douhtless  the  result  of  augmented 
power  of  the  contraction  of  the. left  ventricle,  occasioned  chiefly, 
or  in  part,  hy  the  increased  area  of  the  arterial  system,  and  per- 
haps partly  by  increased  arterial  tension  due  to  the  pressure  of 
the  gravid  uterus  on  the  iliai'  arteries. 

It  was  formerly  supposed  that  prolonged  functional  disorder 
of  the  heart  frequently  eventuated  in  the  development  of  hyper- 
trophy. This  supposition  does  not  derive  much  support  from 
cUuical  exiierieuce.  At  first  view,  the  statement  jusl  made,  may 
appear  inconsistent  with  the  fact  that  the  abnormal  growth  of 
the  muscular  walls  of  the  heart  is  the  result  of  abnormal  mus- 
cular action  of  the  organ.  The  inconsistency  disapjmars  when 
it  is  considered  that  functional  palpitation,  even  w-hen  intense, 
does  not  involve  that  increaBO  of  power  or  strength  of  muscular 
action  which  is  incident  to  the  over-accumulation  of  blood  fn»ni 
an  imjwdiment  to  the  circulation.  Moreover,  the  increased  ac- 
tion from  nervous  excitation  is  rarely  as  constant  and  persisting 
as  that  due  to  valvular  or  other  lesions  which  occasion  obstruc- 
tion. In  the  latter  case,  hypertrophy  is  the  result  of  increased 
force  of  action,  beginning  imperceptibly  and  progressively  in- 
creasing for  many  months,  and  even  years.  Excessive  action  of 
the  heart,  however,  without  augmented  power,  if  continued  for 
a  suliiciently  long  period,  may  lead  to  enlargement.  An  illus- 
tration of  this  fact  is  afforded  by  a  case  of  persistent  frequency 
of  the  heart's  action  accompanied  by  prominence  of  the  eyes  and 
enlargement  of  the  thyroid  body,  in  the  affection  sometimes 
calle<l  "  Graves'  disease."  The  case  first  came  under  my  oI»er- 
vation  in  1861.  At  this  time  there  was  no  enlargement  of  the 
heart.  In  1862  the  case  again  came  under  my  observation,  and 
there  were  uo  signs  of  enlargement.  A  year  afterward  the  signa 
of  slight  enlargement  were  noted.  Five  years  afterward,  that 
is,  in  1H68,  the  case  again  came  under  my  observation,  and  now 
the  signs  denoted  considerable  enlargement.  The  signs  denoting 
considerable  enlargement  were  verified  a  year  later,  namely  in 
1869.  At  each  examination  the  action  of  the  heart  was  rapid, 
the  pulse  never  being  below  120  per  minute.     There  have  never 
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been  any  signs  denoting  valvular  lesions  in  this  case ;  nor  have 
'  there  been  any  obvious  causes  of  the  enlargement,  which  has 
thus  taken  place  under  my  observation,  excepting  the  persistent 
frequency  of  the  heart's  action.  Dr.  J.  M.  Da  Costa  has  re- 
ported cases  in  which  hypertrophy,  supposed  to  be  limited  to  the 
left  ventricle,  was  developed  in  soldiers  after  long  and  heavy 
marching.  This  able  clinical  observer  and  writer  is  also  of  the 
opinion  that  persistent  functional  disorder,  especially  after  con- 
valescence from  fevers,  was,  in  some  cases,  the  cause  of  hyper- 
trophy.* 

Enlargement  by  hypertrophy,  as  already  stated,  is  almost 
always  a  secondary  affection.  In  the  great  majority  of  cases,  it 
is  consecutive  to  valvular  or  aortic  lesions.  It  is  also  an  effect  of 
certain  chronic  pulmonary  diseases,  more  especially  emphysema 
of  the  lungs.  It  occurs  in  certain  cases  of  Bright's  diseases.  It 
is  a  physiological  event  in  pregnancy.  It  may  be  produced,  but 
the  examples  are  very  rare,  by  long  persisting  functional  dis- 
order. Its  occurrence,  when  it  is  not  evidently  a  secondary  affec- 
tion, is  so  infrequent  that  there  is  room  for  doubting  whether  it 
ever  be  a  truly  idiopathic  affection.  In  other  -words,  consider- 
ing the  fact  that  it  is  almost  always  secondary,  to  suppose  it  to 
be  so  when  previous  affections  are  not  apparent,  is  perhaps  more 
reasonable  than  to  suppose  that  it  is  primary  in  these  cases.  How- 
ever this  may  be,  hypertrophy  sometimes  occurs  when  it  cannot 
be  referred  to  any  prior  affection,  either  within  the  heart  or 
elsewhere.  Instances  are  on  record  in  which  the  heart  has 
been  found  to  be  enormously  hypertrophied  without  valvular 
lesions  or  any  morbid  conditions  to  account  for  the  enlarge- 
ment. The  following  is  a  striking  instance  within  my  cogni- 
zance: I.  S.,  aged  28,  residing  in  Brooklyn,  breakfasted  with 
his  family,  and  shortly  after  breakfast  left  for  New  York,  appar- 
ently in  good  health,  to  enter  for  the  first  time  upon  duties 
connected  with  a  new  mercantile  arrangement.  lie  had  not  pro- 
ceeded far  when  he  was  noticed  to  stagger  and  fall  heavily  for- 
ward on  the  sidewalk.  He  was  almost  immediately  taken  to  a 
police  station-house  near  at  hand,  but  he  expired  before  reaching 
it.  A  post-mortem  examination  was  made  by  Prof.  William 
Gilfillan,  eight  hours  after  death.  The  face  was  swollen  and 
livid.     Blood  oozed  freely  from  the  nostrils  and  from  both  ears. 


»  Vide  article  in  "Sanitary  Memoir  of  the  War  of  the  Rebellion.     Collected 
and  published  by  the  United  States  Sanitary  Commission."     1867,  p.  873. 
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The  inciainn  through  the  scalp,  and  the  removal  of  the  oalvarium 
occasioned  a  profuse  flow  of  hlood.  The  bloodvessels  of  the 
Biiperficiea  of  the  brain  were  greatly  engorged.  There  was  no 
other  morbid  appearance  within  the  skull.  The  ventricles  did 
not  contain  liquid.  The  euhatance  of  the  brain  was  firm  and 
healthy.  The  pericardium  contained  but  little  liquid.  The 
heart  presented  considerable  fulness  of  the  superficial  vessels. 
The  length  of  the  organ  was  6|  inches,  and  the  width  5  inches. 
The  left  ventricle  at  its  thickest  point  measured  1§  inches.  The 
thickness  of  the  right  ventricle  was  g  inch.  The  aortic  valvea 
tvere  competent,  as  shown  by  the  water  test.  The  mitral  orifice 
and  valvea  were  normal.  The  pulmonic  and  the  tricuspid  orifice 
presented  no  morbid  appearance.  The  left  cavities  were  free 
from  biood.  The  right  auricle  was  much  distended.  The  heart 
weighed  15J  ounces.  The  cavities  were  not  dilated.  The  left 
ventricular  cavity,  indeed,  appeared  to  be  diminiehed  in  size. 
The  luugs  were  healthy.  The  kidneys  were  of  normal  size  and 
presented  no  appearance  of  disease.  The  muscular  structure  of 
the  heart  was  normal. 

Dr.  William  U.  Dudley,  to  whom  I  am  indebted  for  this  his- 
tory, had  known  the  person  from  boyhood.  lie  had  never  had 
any  acute  disease,  and  he  appeared  to  be  always  in  excellent 
health.  lie  was  accustomed  to  take  very  active  exercise  with- 
out any  inconvenience;  and  he  complained  of  no  ailments  point- 
ing to  an  aftection  of  the  heart. 

The  heart,  which  was  kindly  placed  at  my  disposal,  was  pre- 
sented by  me  at  a  meeting  of  the  New  York  Pathological  So- 
ciety, June  11th,  1862. 

Perhaps  the  most  rational  explanation  which  cau  be  given  of 
the  hypertrophy  in  cases  like  this  is  that,  congenitally,  the  size 
of  the  heart  is  disproportionate  to  the  capacity  of  the  vascular 
system. 

The  account  which  has  been  given  of  the  manner  in  which  the 
several  portions  of  the  heart  become  enlarged,  is  applicable  to 
-  both  forms  of  enlargement,  viz.,  hypertrophy  and  dilatation. 
The  latter  will  be  considered  in  a  subsequent  section  of  this 
chapter,  devoted  to  the  subject  of  "  enlargement  by  dilatation." 

In  the  cases  of  enlargement  by  hypertrophy,  in  which  there 
is  more  or  less  coexisting  dilatation,  the  dilatation,  according  to 
the  views  of  some  writers,  precedes  the  hypertrophy.  It  is  more 
reasonable  to  suppose  the  reverse  of  this,  namely,  that  the  dilft* 
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tation  18  consecutive  to  the  hypertrophy.  The  first  effect  of 
over-distension  and  stimulation  from  an  undue  accumulation  of 
blood  is  increased  growth  of  the  muscular  walls.  In  the  healthy, 
vigorous  action  of  the  heart,  the  ventricles  probably  contract 
80  that  the  endocardial  surfaces  come  into  apposition,  and  the 
contents  of  the  cavities  are  completely  expelled.^  Over-reple- 
tion of  the  cavities  excites  a  more  forcible  ventricular  action 
which  for  a  time  enables  the  ventricles  to  expel  their  contents. 
Meanwhile,  hypernutrition  follows,  and  hypertrophy  is  pro- 
duced. The  increased  muscular  growth  for  a  certain  period 
protects  against  the  occdrrence  of  dilatation.  At  length,  the 
hypertrophy  reaches  a  point  beyond  which  it  cannot  advance; 
for  the  muscles  of  the  heart,  like  other  muscles,  cannot  increase^ 
indefinitely.  There  is  a  limit  to  hypertrophic  enlargement,  and 
this  limit  varies  in  different  persons,  just  as  the  voluntary  m»8- 
cles  in  difterent  persons  attain,  by  the  same  efforts,  to  different 
degrees  of  development.  The  causes,  however,  persist,  and  per- 
haps become  more  and  more  operative  after  the  utmost  degree 
of  hypertrophy  which  is  possible  has  taken  place.  These  causes 
then  can  produce  only  dilatation,  and  from  this  period  the  pro- 
gressive enlargement  is  due  to  augmentation  of  the  cavities. 
This  view  is  not  only  rational,  but  sustained  by  facts  derived 
from  clinical  experience.  Observation  shows  that,  as  so  rule,  m 
proportion  to  the  duration  of  organic  aftections  of  the  heart  in- 
ducing enlargement,  dilatation  exceeds,  relatively,  hypertrophy ; 
and,  in  the  great  majority  of  the  cases  in  which  death  occurs^, 
not  from  aftections  incidental  to  heart  disease,  but  as  a  termina- 
tion of  the  latter,  dilatation  predominates  over  hypeFtrophy... 
According  to  this  view,  hypertrc^phy  becomes  an  important  con^ 
servative  provision,  first,  against  over-accumulation  of  blood,  and 
second,  against  the  more  serious  form  of  enlargement,  viz.,  dila^ 
tation. 

Hypertrophy  with  diminution  of  the  size  of  the  cavities  claims^ 
a  few  words.     Under  the  name  "concentric  hyj)ertroi)hy,"  this 

*  That  the  inner  surfaces  of  the  ventricles  come  into  contact,  and  with  conside- 
rable force,  was  shown  by  an  appearance  presented  in  a  heart  contained  in  my 
collection.  A  rough,  projecting,  calcareous  deposit  existed  on  the  anterior  cur- 
tain of  the  mitral  valve.  Directly  opposite,  on  the  septum,  over  a  space  corre- 
gponding  in  size,  as  well  as  situation,  to  this  deposit,  the  endocardium  had  become 
thickened  and  opaque,  evidently  due  to  the  forcible  pressure  of  the  rough,  cnlca« 
reoQS  mass.     The  ventricle  was  hypertrophied  and  dilated. 
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was  formerly  recognized  as  a  variety  of  hypertrophy  occurring  not 
very  infrequently.  The  investigations  of  Cruveilhier  auti  othera 
within  the  past  few  years  have  led  some  pathologists  to  reject  it 
entirely  as  a  morbid  condition,  and  it  is  generally  conceded  that, 
if  it  ever  occur,  the  instances  are  extremely  rare.  The  ventricular 
cavities,  in  connection  with  increased  thickness  of  the  walls,  are 
Bometimt'S  observed  after  death  to  he  considerably  diminished. 
This  fact  is  not  doubted  ;  but  it  is  supposed  that  both  the  dimin- 
ished cavities  and  the  thickened  walls  in  such  cases  are  due  to 
an  unusual  degree  of  tonic  contraction  of  the  muscular  fibres 
(wi'sisting  after  death.  Cruveilhier  found  this  appearance  in  the 
bodies  of  persons  who  had  sutlered  death  by  decapitation.  It 
has  been  observed  after  death  from  hemorrhage,  and  from  dis- 
eases accompanied  with  much  loss  of  fluids.  In  some  instancee, 
the  contracted  size  of  the  cavities  may  be  made  to  disappear  by 
mechanical  dilatation  with  the  fingers,  and  it  may  ditiappear 
spontaneously  some  time  after  death,  especially  if  the  heart  b© 
macerated  in  water.  The  coexistence  of  contracted  cavities  and 
morbid  thickness  of  the  walls  ia  deemed  inconsistent  with  the 
conditions  giving  rise  to  hypertrophy,  and  the  mechanism  of  its 
production.  The  tendency  of  these  conditions,  in  most  cases,  is, 
undoubtedly,  to  dilatation.  Yet,  it  is  conceivable  that  causes 
which  have  induced  hypertrophy  without  dilatation  may  cease, 
and  that  afterward  the  tendency  of  the  hypertrophy  ia  to  lessen 
the  ventricular  cavities.  This  is  the  more  intelligible  when  it  ia 
considered  that,  according  to  the  view  which  has  been  presented 
in  the  development  of  hypertrophy  and  dilatation,  the  former  ia 
point  of  time  takes  precedence.  Hypertrophy  of  the  left  ven- 
tricle, with  contraction  of  the  cavity,  may  be  accounted  for  in 
cases  in  which  there  exists  either  mitral  contraction  or  regui^- 
tation.  This  ventricle,  under  these  circumstances,  may  become 
hypertrophied  in  the  manner  already  considered,  while,  owing 
to  contraction  at  the  mitral  orifice,  or  regurgitation,  the  aocn- 
mulation  within  its  cavity,  instead  of  being  sufficient  to  occasion 
distension,  for  a  time,  at  least,  is  less  than  normal,  and,  therefore, 
the  tendency  of  the  hypertrophy,  while  this  state  of  things  con- 
tinues, may  be  to  contraction  rather  than  dilatation.  Without 
discussing  the  subject,  which  does  not  possess  much  practical 
importance,  the  possibility  of  concentric  hypertrophy  must  be 
admitted,  while  it  ia  probable  that,  in  the  majority  of  the  caeea 
formerly  so  considered,  the  appearances  after  death  do  not  fairly 
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represent  either  the  capacity  of  the  cavities  or  the  thickness  of 
the  walls  during  life.  It  is  to  be  borne  in  mind  that,  in  the 
cases  in  which  unusual  tonic  contraction  of  the  ventricles  is  sus- 
pected, the  thickness  of  the  walls  may  not  be  adequate  evidence 
of  the  existence  of  hypertrophy.  The  weight  of  the  heart  is 
the  test  in  such  cases.  If  the  weight  exceed  the  limit  of  health, 
without  reference  to  the  size  of  the  cavities  or  thickness  of  the 
J,  it  is  to  be  concluded  that  hypertrophy  exists. 


SYMPTOMS   AND  PATHOLOGICAL   EFFECTS  OF   HYPERTROPHY. 

The  symptoms  of  hypertrophy,  in  the  cases  which  come  under 
the  cognizance  of  the  physician,  are  generally  intermingled  with 
those  of  concomitant  cardiac  or  other  affections  of  which  the 
hypertrophy  is  an  effect.  Cases  of  hypertrophy  not  associated 
with,  and  dependent  upon,  other  affections,  are  so  rare  that  its 
clinical  history  cannot  be  said  to  have  been  established  by  ob- 
servation. The  symptomatic  phenomena  which  are  described 
as  distinctive  of  it  are  determined  inferentially  rather  than  by 
facts  observed  in  well-authenticated  cases.  Rationally  consid- 
ered, it  is  clear  that  the  symptoms  woulii  be  those  indicative  of 
abnoAaal  power  of  the  heart's  action.  Undue  determination  of 
blood  to  the  head  might  be  expected  to  occasion  certain  phe- 
nomena, such  as  cephalalgia,  flushing  of  the  face,  throbbing,  epis- 
taxis,  vertigo,  &c.  These  symptoms  have  relation  especially  to 
hypertrophy  affecting  the  left  ventricle.  Assuming  the  absence 
of  aortic  and  of  mitral  lesions  involving  obstruction  or  regurgi- 
tation, the  pulse  would  represent  by  its  force,  fulness,  and  incom- 
pressibility,  the  power  of  the  ventricular  systole.  Dyspnoea, 
when,  from  any  cause,  the  action  .of  the  heart  is  increased,  as, 
for  example,  after  exercise,  would  denote  that  the  hypertrophy 
affected  the  right  ventricle.  Of  the  powerful  action  of  the  heart 
the  patient  would  be  conscious  when  his  attention  was  directed 
to  it,  and  it  would  be  apparent  from  the  movements  of  parts  of 
the  body  and  the  dress.  The  digestive  and  assimilative  func- 
tions would  not  be  expected  to  offer  any  marked  symptoms  of 
disorder.  The  muscular  strength  would  not  be  diminished,  nu- 
trition would  not  be  impaired,  nor  the  functions  of  secretion  and 
excretion  interrupted.  This  is  a  synopsis  of  a  hypothetical  case 
of  idiopathic  hypertrophy  accompanied  with  little  or  no  dilata- 
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waeiormerly  recognized  as  a  variety  of  hypertrophy  occurring  ^ 

very  iufreqiieDtly.  The  invcBtigationB  of  Cruveilhier  and  otheiw 
within  the  past  few  years  have  led  some  pathologists  to  reject  it 
entirely  as  a  morbid  condition,  and  it  is  generally  conceded  that, 
if  it  ever  occur,  the  instances  are  extremely  rare.  The  ventricular 
cavities,  in  connection  with  increased  thickness  of  the  walls,  are 
sometimes  ohserved  after  death  to  be  considerably  diminished. 
This  fact  is  not  doubted  ;  but  it  is  supposed  that  both  the  dimin- 
ished cavities  and  the  thickened  walls  in  such  cases  are  due  to 
an  unusual  degree  of  tonic  contraction  of  the  muscular  fibres 
persisting  after  death.  Cruveilhier  found  this  appearance  in  the 
bodies  of  persons  who  had  suffered  death  by  decapitation.  It 
has  been  observed  after  death  from  hemorrhage,  and  from  die- 
eases  accompanied  with  much  loss  of  fluids.  In  some  instances, 
the  contracted  size  of  the  cavities  may  be  made  to  disappear  by 
mechanical  dilatation  with  the  fingers,  and  it  may  disappear 
spontaneously  some  time  after  death,  especially  if  the  heart  be 
macerated  in  water.  The  coexistence  of  contracted  cavities  and 
morbid  thickness  of  the  walls  is  deemed  iticonaistent  with  the 
conditions  giving  rise  to  hypertrophy,  and  the  mechanism  of  its 
production.  The  tendency  of  tliese  conditions,  in  most  cases, is, 
undoubtedly,  to  dilatation.  Yet,  it  is  conceivable  that  causes 
which  have  induced  hy|iertropliy  without  dilatation  may  cease, 
and  that  afterward  the  tendency  of  the  hypertrophy  is  to  lessen 
the  ventricular  cavities.  This  is  the  more  intelligible  when  it  is 
considered  that,  according  to  the  view  which  has  been  presented 
in  the  development  of  hypertraphy  and  dilatation,  the  former  in 
point  of  time  takes  precedence.  Hypertrophy  of  the  left  ven- 
tricle, with  contraction  of  the  cavity,  may  be  accounted  for  in 
cases  in  which  there  exists  either  mitral  contraction  or  regurgi- 
tation. This  ventricle,  under  these  circumstances,  may  become 
hypertrophied  in  the  manner  already  considered,  while,  owing 
to  contraction  at  the  mitral  orifice,  or  regurgitation,  the  aocii- 
mutation  within  its  cavity,  instead  of  being  suflicient  to  occasioD 
distension,  for  a  time,  at  least,  is  less  than  normal,  and,  therefore, 
the  tendency  of  the  hypertrophy,  while  this  state  of  things  con- 
tinues, may  be  to  contraction  rather  than  dilatation.  Without 
discussing  the  subject,  whieli  does  not  possess  much  practical 
importance,  the  possibility  of  concentric  hypertrophy  must  be 
admitted,  while  it  is  probable  that,  in  the  majority  of  the  cases 
formerly  so  considered,  the  appearances  after  death  do  not  &ir]f 
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represent  either  the  capacity  of  the  cavities  or  the  thickness  of 
the  walls  during  life.  It  is  to  be  borne  in  mind  that,  in  the 
cases  in  which  unusual  tonic  contraction  of  the  ventricles  is  sus- 
pected, the  thickness  of  the  walls  may  not  be  adequate  evidence 
of  the  existence  of  hypertrophy.  The  weight  of  the  heart  is 
the  test  in  such  cases.  If  the  weight  exceed  the  limit  of  health, 
without  reference  to  the  size  of  the  cavities  or  thickness  of  the 
walls,  it  is  to  be  concluded  that  hypertrophy  exists. 
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The  symptoms  of  hypertrophy,  in  the  cases  which  come  under 
the  cognizance  of  the  physician,  are  generally  intermingled  with 
those  of  concomitant  cardiac  or  other  aftections  of  which  the 
hypertrophy  is  an  eftect.  Cases  of  hypertrophy  not  associated 
with,  and  dependent  upon,  other  affections,  are  so  rare  that  its 
clinical  history  cannot  be  said  to  have  been  established  by  ob- 
servation. The  symptomatic  phenomena  which  are  described 
as  distinctive  of  it  are  determined  inferentially  rather  than  by 
facts  observed  in  well-authenticated  cases.  Rationally  consid- 
ered, it  is  clear  that  the  symptoms  wouli  be  those  indicative  of 
abnoifnal  power  of  the  heart's  action.  Undue  determination  of 
blood  to  the  head  might  be  expected  to  occasion  certain  phe- 
nomena, such  as  cephalalgia,  flushing  of  the  face,  throbbing,  epis- 
taxis,  vertigo,  &c.  These  symptoms  have  relation  especially  to 
hypertrophy  affecting  the  left  ventricle.  Assuming  the  absence 
of  aortic  and  of  mitral  lesions  involving  obstruction  or  regurgi- 
tation, the  pulse  would  represent  by  its  force,  fulness,  and  incom- 
pressibility,  the  power  of  the  ventricular  systole.  Dyspnoea, 
when,  from  any  cause,  the  action  .of  the  heart  is  increased,  as, 
for  example,  after  exercise,  would  denote  that  the  hypertrophy 
affected  the  right  ventricle.  Of  the  powerful  action  of  the  heart 
the  patient  would  be  conscious  when  his  attention  was  directed 
to  it,  and  it  would  be  apparent  from  the  movements  of  parts  of 
the  body  and  the  dress.  The  digestive  and  assimilative  func- 
tions would  not  be  expected  to  offer  any  marked  symptoms  of 
disorder.  The  muscular  strength  would  not  be  diminished,  nu- 
trition would  not  be  impaired,  nor  the  functions  of  secretion  and 
excretion  interrupted.  This  is  a  synopsis  of  a  hypothetical  case 
of  idiopathic  hypertrophy  accompanied  with  little  or  no  dilata- 
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tion.  The  group  of  eyniptoma  ia  uot  highly  diBtinetive ;  the 
atfection  would  le  likely  to  be  overlooked,  and,  if  the  hypertro- 
phy were  but  moderate  in  degree,  the  immediate  iiieonveniences 
would  probably  not  lie  sufficient  to  lead  the  patient  to  seek  for 
medical  advice.  Of  this  fact,  the  case,  an  account  of  which  has 
been  given  {see  page  32),  affords  an  illustration. 

Agsociated  with  valvular  IcBions,  emphysema,  aneurism,  and 
Bright'fi  diseases,  as  antecedent  and  causative  affections,  the 
symptoms  distinctly  referable  to  hypertrophy  are  few.  The 
cerebral  symptoms  are, in  general,  attributable  to  obstracled  cir- 
culation rather  than  to  an  abnormal  power  of  the  heart.  The 
same  remark  applies  to  dyspnoea  and  other  pulmonary  symp- 
tomB.  Valvular  obstruction  and  regurgitation  modify,  in  a 
marke<]  degree,  the  characters  of  the  pulse.  In  short,  that 
which  chiefly  poseeBacs  eignificance  is  the  evidence  aftbrded  by 
observation  and  the  consciousneBs  of  the  patieut  that  the  heart 
habitually  acta  with  undue  strength.  To  this  the  mind  of  the 
patient  becomes  accustomed,  anil  he  often  appears  iinconaeiouB 
of  it,  even  when  it  is  very  marked  on  a  [ihj'sical  examination  of 
the  pnecordia.  This  evidence  of  hypi>rtrophy  lessens  in  propor- 
tion as  it  is  accompanied  by  dilatation,  and  Anally  disappears 
when  the  latter  predominates. 

The  pathological  eftects  of  hypertrophy  are  to  be  disconflected 
from  those  of  concomitant  affections  and  accompanying  dilata- 
tion. Thus  isolated,  it  is  not  easy  to  impute  to  it  any  special  or 
very  important  pathological  effects.  Tt  has  been  supposed  that 
hypertrophy  of  the  left  ventricle  sometimes  leads  to  cerebral 
apoplexy,  due  to  extravasation  of  blood  or  congestion,  in  conse- 
quence of  the  force  with  which  the  current  of  blood  is  propelled 
into  the  vessels  of  the  brain.  That  cerebral  apoplexy  may  be 
an  effect  of  disease  of  the  heart  is  not  to  be  denied,  but  the  car- 
diac afiections  which  more  especially  tend  to  produce  it.  are 
those  involving  obstruction  to  the  return  of  blood  from  the  head. 
Moreover,  iu  the  great  majority  of  cases,  hypertrophy  of  the 
lei't  ventricle  is  associated  with  either  aortic  obstruction  or  re- 
gurgitation, or  both,  and  under  these  circumstances,  the  strain 
upon  the  coats  of  tlie  cerebral  arteries  is  not  commensurate  with 
the  force  of  the  ventricular  contractions.  Statistical  researcbeB 
show  that  the  occurrence  of  apoplexy  in  connection  with  affec- 
tions of  the  heart  ia  not  proportionate  to  the  degree  of  hyper- 
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trophy.^  That  hypertrophy  of  the  left  ventricle,  when  it  is  not 
associated  with  obstructive  or  regurgitant  lesions,  may  give  rise 
to  coDgestive  apoplexy,  is  exemplified  by  the  case  just  referred 
to  (page  32).  In  this  case,  there  seemed  to  be  no  other  explana- 
tion of  the  apoplectic  seizure  producing  sudden  death,  and  the 
hypertrophy  in  this  case  was  apparently  idiopathic.  Among 
my  recorded  cases  is  a  case  of  apoplexy  with  large  cerebral  hem- 
orrhage, in  which  there  was  considerable  hypertrophy  of  the 
left  ventricle,  and  no  valvular  lesion.  In  this  case  the  health 
was  apparently  good  at  the  time  of  the  apoplectic  seizure.  But 
the  patient  was  sixty  years  of  age,  and  the  arteries  of  the  brain 
were  calcareous ;  so  that,  if  the  hypertrophy  of  the  heart  had 
any  agency  in  producing  the  cerebral  hemorrhage,  it  was  proba- 
bly an  auxiliary  cause  only,  since  extravasation  of  blood  into  the 
substance  of  the  brain  is  not  infrequently  an  efl^ect  of  calcareous 
disease  of  the  cerebral  vessels  without  the  coexistence  of  hyper- 
trophy of  the  heart. 

Hypertrophy  of  the  right  ventricle  has  been  supposed  to  give 
rise  to  bronchorrhagia  and  pneumorrhagia.  But  clinical  obser- 
vation shows  that  these  effects  very  rarely,  if  ever,  take  place, 
except  when  (as  is  often  the  case)  with  hypertrophy  of  the  right 
ventricle  is  conjoined  obstruction  at  the  mitral  orifice.  The 
latter  involves  an  imj)ediment  to  the  pulmonary  circulation  more 
likely  to  give  rise  to  hemorrhage  than  the  force  with  which  the 
blood  is  propelled  by  the  hypertrophied  ventricle.  Dropsical  effu- 
sion into  the  areolar  tissue  and  serous  cavities  (general  dropsy) 
is  a  common  effect  of  organic  disease  of  the  heart.  It  is  not, 
however,  an  effect  attributable  to  hypertrophy.  Hypertrophy 
existing  alone  is  incapable  of  producing  it.  When  it  occurs  in 
connection  with  enlargement,  it  is  due  either  to  obstruction  from 
valvular  lesions  together  with  dilatation,  or  to  dilatation  of  the 
right  side  of  the  heart  without  valvular  lesions. 

Hypertrophy  of  the  heart,  not  consecutive  to  either  valvular- 
or  aortic  lesions,  and  not  an  eftect  of  either  emphysema  or  any 
other  pulmonary  disease,  constitutes  always  presumptive  evi- 
dence of  the  existence  of  renal  disease.  It  is  to  be  borne  in  mind 
that,  when  secondary  to  valvular  and  aortic  lesions,  or  to  pul- 
monary disease,  the  hypertrophy  is  to  be  regarded  in  the  light 

'  See  Walshe  on  Diseases  of  the  Lungs  and  Heart,  second  edition,  for  an  anal- 
ysis of  cases  collected  from  different  authors,  the  results  appearing  to  show  that 
hypertrophy  has  little  or  no  effect  in  determining  the  occurrence  of  apoplexy. 
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of  a  conservative  provision,  tlie  heart  acquiring  increased  power 
to  carry  on  the  circulation  notwithstanding  the  impediment  oc- 
caeioiied  by  these  prior  and  causative  aftections.  This  is  proba- 
bly not  less  true  when  the  hypertrophy  occurs  in  connection 
with  Bright's  diseases,  whatever  be  the  mode  in  which  these  dis- 
eases give  rise  to  it.  Hence,  in  Bright's  diseases,  as  in  the  other 
pathological  connections,  so  far  from  the  hypertrophy  being  pro- 
ductive of  symptoms  or  pathological  effects  referable  to  the  cir- 
culation, it  affords  protection  against  them.  It  is,  under  these 
circumstances,  an  advantage,  not  an  evil.  Whenever,  in  Bright's 
diseases,  enlargement  of  the  heart  contributes  to  general  dropsy, 
and  occasions  dyspnwa,  it  is  not  on  account  of  the  hypertrophy, 
but  because  either  dilatation  has  become  the  predominaut  fonn 
of  enlargement,  or  the  muscular  structure  ia  the  seat  of  degeiie- 
rative  changes  which  have  impaired  the  power  of  the  heart's 
action. 


PHYSICAL    SIGNS   OF    BNLAROEMENT    OF    THE    HEART.      SIGNS    DIS- 
TINCTIVE   OF    ESLARGRMEST    BY    HYPBRTROPUY, 

The  physical  signs  of  enlargement  of  the  heart  are  common 
to  both  forms,  viz.,  hypertrophy  and  dilatation.  After  having 
considered  these  signs  in  the  present  connection,  it  will  only  be 
necessary  to  refer  to  thorn  briefly  in  treating  afterward  of  dila- 
tation. Incidental  to  their  consideration  will  be  noticed  the 
signs  distinctive  of  enlargement  by  hypertrophy.  The  different 
methods  of  physical  exploration  contribute  evidence  of  enlarge- 
ment and  of  hypertrophy.  Enumerating  them  in  the  order  of 
their  relative  importance,  the  methods  available  in  the  diag- 
nosis are,  percufsion,  palpation,  auscultation,  inspection,  and 
mensuration.  The  signs  obtained  by  these  different  methoda 
may  be  conveniently  classified  as  follows:  1.  Extended  and  in- 
creased dnlness  in  the  prtecordia,  as  determined  by  percussion. 
2.  Altered  situation  and  extent  of  the  apex-beat;  impulses  else- 
where than  over  the  apex  of  the  heart,  and  abnormal  force  of 
impulse,  as  determined  by  palpation.  3.  Abnormal  modifica- 
tions of  the  heart-sounds  ;  diminished  extent  and  degree  of  the 
respiratory  murmur  and  vocal  resonance  within  the  prfecordia, 
as  determined  by  auscultation.  4.  Enlargement  of  the  prsecordia 
and  abnormal  movements,  as  determined  by  inspection.  5.  In- 
creased size  of  the  chest)  as  determined  by  mensuration. 
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1.  Extended  and  increased  dvlness  in  the  proecordia^  as  determined 

by  percussion, 

A  practical  knowledge  of  the  extent  and  degree  of  the  prse- 
cordial  dulness  in  health,  is  an  essential  preparation  for  the 
study  of  the  signs  of  disease  furnished  by  percussion.  With 
reference  to  percussion  in  health,  the  position  of  the  heart  and 
its  anatomical  relations  to  the  lungs  and  the  thoracic  walls  are 
to  be  considered.* 

The  heart  is  situated  between  the  cartilages  of  the  third  and 
sixth  ribs.  The  upper  extremity,  or  base,  is  defined  with  suffi- 
cient precision  by  the  upper  margin  of  the  third  rib.  The  point 
or  apex  generally  extends  to  the  fifth  intercostal  space,  near  the 
junction  of  the  rib  to  its  cartilage.  The  organ  is  situated  ob- 
liquely within  the  chest ;  a  line  passing  through  the  longitudinal 
axis  intersects  obliquely  the  clavicle  near  its  acromial  extremity. 
The  median  line  and  the  linea  mammalis,  are  convenient  land- 
marks for  indicating  the  space  which  the  heart  occupies  trans- 
versely. The  median  line  divides  the  heart,  leaving  about  one- 
third  on  the  right  and  two-thirds  on  the  left  side.  The  left 
margin  of  the  heart,  in  the  male,  extends  to  a  point  just  within 
the  nipple,  which  is  situated  on  the  fourth  rib  near  the  junction 
of  the  rib  with  its  cartilage.  The  apex  is  about  three  inches  to 
the  left  of  the  median  line,  and  about  an  inch  within  the.linea 
mammalis.  The  right  margin  extends  from  half  an  inch  to  an 
inch  beyond  the  sternum  on  the  right  side.  Viewing  the  several 
portions  of  the  heart  in  relation  to  the  median  line,  on  the  right 
are  situated  the  right  auricle  and  about  a  third  of  the  right 
ventricle ;  on  the  left  of  this  line  are  situated  two-thirds  of  the 
right  ventricle  and  the  left  auricle. 

The  relations  of  the  heart  to  the  adjacent  organs  are  important 
with  reference  to  the  signs  furnished  by  percussion  and  also  by 
the  other  methods  of  exploration*  At  the  base  are  the  large 
arteries  connected  with  the  ventricles,  viz.,  the  aorta  and  pul- 
monary artery,  which  extend  upward  beneath  the  sternum,  the 
latter  to  the  level  of  the  upper  margin  of  the  second,  and  the 
former  nearly  as  high  as  the  first  rib.  The  course  of  these 
vessels,  and  their  relations  to  each  other,  and  to  the  thoracic 
walls,  are  of  importance  in  regard  to  certain  auscultatory  signs, 

1  Vide  Fig.  1,  Frontispiece. 
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and  win  be  referred  to  in  that  connection.  The  portion  of  the 
heart  situated  on  the  right  of  the  median  line  is  covered  l)y  the 
right  lung.'  The  lower  hordcr  of  the  heart,  to  the  left  of  the 
median  Hue,  lies  on  the  diaphragm  which  separates  it  from  the 
left  lobe  of  the  liver,  and,  toward  the  apex,  from  the  stomach. 
Its  relations  to  the  stonmeh  are  more  or  less  extensive,  accord- 
ing to  the  degree  of  distension  of  the  latter  organ.  The  portion 
of  the  heart  lying  to  the  left  of  the  median  line  is  only  partially 
covered  hy  the  left  Inng;  a  part  is  in  contact  {the  pericardium 
only  intervening)  with  the  thoracic  walls.  The  space  on  the 
cheat  beneath  which  the  heart  is  uncovered  of  lung,  is  called 
the  superficial  cardiac  region.  The  pnecordial  space  within  wliich 
the  heart  is  covered  by  lung,  is  called  the  deep  cardiac  region. 
These  names  will  often  recur,  and  their  meaning  should  be 
understood.  The  left  lung  extends  downward  on  the  median 
line  to  the  level  of  the  junction  of  the  fourth  costal  cartilage 
with  the  sternum.  From  this  point  the  border  of  the  lung 
diverges,  leaving  an  irregular  (juadrangular  portion  of  the 
hearts  surface  exjKised.  This  space  may  be  embraced  with 
snfHcient  precision  for  practical  purposes  within  a  right-angled 
triangle,  delineated  as  follows  :'  The  oblique  line,  or  hypothe- 
nuse,  is  drawn  by  connecting  a  point  at  the  centre  of  the  ster- 
num on  a  level  with  the  junction  of  the  fourth  costal  cartilage, 
with  the  point  where  the  apex  of  the  heart  comes  in  contact 
with  the  thoracic  walls,  the  latter  being  usually  in  the  fifth 
intercostal  sjiace,  about  an  inch  within  the  linea  mamnialis,  or 
about  three  inches  to  the  left  of  the  median  line.  The  median 
line  extending  from  the  same  point  on  the  sternum,  and  a  line 
extending  transversely  from  the  jioint  of  the  apex-beat  to  meet 
the  median  line,  will  form  the  two  other  sides  of  the  triangle. 
The  superficial  cardiac  region  is  thus  hounded  on  two  of  ita 
sides  by  lung,  and  on  the  greater  part  of  one  side,  viz.,  the 
lower,  by  the  liver  and  stomach,  with  the  diaphragm  interven- 
ing. The  limits  to  which  the  deep  cardiac  region  extends 
beyond  those  of  the  superficial  cardiac  region,  have  been  already 
defined  in  giving  the  boundaries  of  the  space  which  the  heart 
occupies  within  the  chest. 

This  account  of  the  situation  and  anatomical  relations  of  the 
heart,  based  on  examinations  of  the  dead  subject,  is  Euflicieiitly 


I  Vide  Pig.  2,  Frontiipieo 


>  Vide  Fig.  1. 
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exact  for  practical  purposes ;  but  in  the  living  body  its  relations 
to  the  thoracic  parietes  and  the  adjacent  organs  varies  within 
certain  limits,  not  only  in  different  persons,  but  in  the  same  per- 
son at  different  times.  The  size  of  the  heart  is  variable,  owing 
to  a  greater  or  less  accumulation  of  blood  in  its  cavities,  more 
especially  in  the  auricles.  It  is  movable  to  some  extent.  The 
base  is  comparatively  fixed,  but  the  apex  moves  freely  in  a 
lateral  direction,  and  varies  in  its  situation  in  different  postures 
of  the  body.  The  superficial  cardiac  region  is  larger  or  smaller 
according  to  differences  in  different  persons  as  regards  the  vol- 
ume of  the  left  lung  and  the  conformation  of  the  chest.  It  is 
small  in  robust  persons  with  deep  chests,  and  larger  in  the  slen- 
der and  broad-chested.  Its  size  is  greater  at  the  close  of  an  ex- 
piration than  after  an  inspiration,  and  the  difference  is,  of  course, 
marked  in  proportion  as  these  respiratory  acts  are  forced.  These 
are  variations  irrespective  of  those  occasioned  by  disease.  More- 
over, in  the  dead  subject,  the  conditions  of  the  heart  and  lungs 
affecting  their  mutual  relations  are  by  no  means  uniform.  The 
lungs  collapse  and  shrink  away  from  the  heart  more  or  less,  ac- 
cording to  contingencies  which  are  independent  of  disease ;  and 
the  state  of  the  heart,  as  regards  the  quantity  of  blood  remain- 
ing in  its  cavities,  depends  on  the  mode  of  dying  and  other  cir- 
cumstances. But  these  variations  are  not  suflicient  to  render 
unreliable  the  signs  incident  to  diseases  of  the  heart. 

During  life,  the  space  within  which  the  heart,  in  health,  is 
uncovered  of  lung  and  in  contact  with  the  chest,  in  other  words, 
the  limits  of  the  "  superficial  cardiac  region,"  and  the  boundaries 
of  the  heart  beyond  these  limits,  or  the  "  deep  cardiac  region," 
may  be  determined  by  means  of  percussion.  With  sufficient 
care  and  practice,  the  two  regions  just  named,  to  the  left  of  the 
median  line,  may  be  determined  on  the  chest  in  the  majority  of 
persons.  Their  limits,  in  fact,  are  often  so  distinctly  definable 
that,  in  view  of  the  changes  which  occur  in  the  heart  and  lungs 
after  death,  the  dimensions  obtained  by  percussion  during  life 
represent  more  fairly  the  normal  relations  of  these  organs  than 
measurements  with  the  parts  exposed  to  view  in  the  dead  sub- 
ject. The  limits  of  the  superficial  cardiac  region  are  best  ascer- 
tained by  light  percussion,  commencing  at  the  centre  of  the 
region.  The  upper  limit  in  seventeen  healthy  persons  in  whom 
it  was  carefully  ascertained  was  the  cartilage  of  the  fourth  rib ; 
in  some  the  upper  and  in  others  the  lower  margin  of  the  carti- 
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lage  near  tlie  sternum.  The  outer  limit  on  a  transverse  1 
passing  through  the  uii>iJe  is  at  a  point  varying  from  Imlf  as 
inch  to  au  inch  and  a  half  within  the  nipple,  the  average  dis- 
tance in  twenty-two  persons  being  a  email  fraction  over  an 
inch.  The  apeK-l)cat,  which  is  generally  either  seen  or  felt,  de- 
termines the  outer  limit  at  the  base  of  the  triangle.  The  jier- 
cuasion-sound  at  this  point  is  sometimes  tj-mpanitic  from  trans- 
mitted gastric  resonance,  the  quality  and  the  pitch  of  sound 
denoting  its  source.  In  detenniuing  the  lower  boundary  of  the 
region,  the  line  of  demarcation  between  the  liver  and  the  lower 
border  of  the  heart  is  to  be  distinguished  by  the  percuaaion- 
sound.  This  is  i-eadily  done  in  moat  persons.  Percussing  from 
a  point  over  the  liver  towai-d  the  heart,  namely,  in  the  epigaa- 
trinm  in  a  direction  upwards  and  outwards  to  the  left,  the  flat, 
liver-sound,  at  a  little  distance  above  the  xiphoid  cartilage,  gives 
place  to  dulncBs,  as  distinguished  from  flatness.  Connecting  now 
the  several  points,  already  marked  on  the  chest  with  ink  or  some 
coloring  substance,  we  have  a  diagram  representing  the  super- 
licial  cardiac  region  sufficiently  exact  for  ascertaining  its  normal 
dimensions  in  the  living  subject.  The  average  transverse  di- 
ameter, measured  from  the  median  line  to  the  outer  limit,  a 
little  below  the  level  of  the  nipple,  in  twenty-three  healthy  per- 
sona, was  a  small  fraction  over  thi-ee  inches,  the  maximum  width 
being  four,  and  the  minimum  two  and  a  half  inches.  ITie  aver- 
age vertical  diameter,  measured  on  the  median  line  in  sixteen 
healthy  persons,  was  two  and  a  half  inches,  the  maximum  being 
three,  and  the  niinimnm  one  and  three-quarter  inches. 

In  determining  the  boundai-ies  of  the  heart  beyond  the  limits 
of  the  superficial  cardiac  region,  that  is,  the  extent  of  the  "  deep 
cardiac  region,"  forcible  percussion  is  requisite,  but  not  force 
enough  to  occasion  pain.  In  mapping  on  the  chest  this  space, 
the  course  enjoined  by  Bouillaud  has  decided  advantages, 
namely,  commencing  at  some  distance  from  the  heart  and  per- 
cussing towards  the  pnecordia.  The  points  at  which  the  percus- 
sion-sound changes,  becoming  slightly  hut  distinctly  dull,  being 
marked  and  connected  by  lines,  the  space  occupied  by  the  heart 
is  delineated  on  the  chest;  and  if  the  limits  of  the  superficial 
cardiac  region  are  delineated  on  the  same  chest,  we  have  two 
concentric  diagrams  representing  the  two  regions.  Attention  to 
the  pitch  of  the  percussion-sound  is  of  great  assistance  in  appre- 
ciating the  duluess  within  the  deep  cardiac  region,  a  change  in 
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this  respect  being  more  readily  recognized  than  the  difference  in 
the  degree  of  resonance.  Taking  the  nipple  as  a  landmark,  in 
twenty-five  healthy  persons  (all  males)  the  left  border  was  pre- 
cisely at  the  nipple  in  sixteen ;  in  six  instances,  it  was  within 
the  nipple,  the  greatest  distance  being  seven-eighths  of  an  inch, 
and  the  smallest  three-eighths ;  in  three  instances  it  was  with- 
out the  nipple,  being  half  an  inch  beyond  in  two,  and  three- 
eighths  of  an  inch  in  the  remaining  instance.'  The  prsecordial 
region,  as  determined  by  percussion  on  the  living  body,  extends 
somewhat  farther  to  the  left  of  the  sternum  than  when  this 
region  is  viewed  in  the  dead  subject,  a  fact  doubtless  owing  to 
the  presence  of  a  larger  quantity  of  blood  within  the  cavities  of 
the  left  side  of  the  hear£  during  life.  On  the  right  side  of  the 
sternum,  on  a  level  with  the  nipple,  dulness  is  generally  appreci- 
able within  a  space  varying  from  half  an  inch  to  an  inch.  The 
percussion-sound  over  the  third  rib  near  the  sternum  is  gener- 
ally sufficiently  changed  on  percussion  from  above  downwards 
to  indicate  the  base  of  the  heart  in  this  situation.* 

The  foregoing  details,  which  have  been  given  as  succinctly  as 
possible,  are  essential  as  constituting  the  basis  of  the  physical 
signs  of  enlargement  of  the  heart.  The  latter,  after  these  pre- 
liminaries, may  be  briefly  presented.  The  area  of  prsecordial 
dulness  exceeds  the  limits  of  health  in  proportion  as  the  volume 
of  the  heart  is  abnormally  increased.  The  effect  of  an  enlarged 
heart  is  especially  manifest  in  the  superficial  cardiac  region. 
The  heart,  in  proportion  to  its  increase  in  volume,  pushes  aside 
the  anterior  border  of  the  left  lung,  leaving  a  larger  portion  of 

1  It  should  be  stated  that  these,  as  well  as  the  preceding  results  of  percussion, 
were  obtained  by  percussing  while  the  persons  were  in  a  silting  posture. 

'  The  combination  of  percussion  and  auscultation,  or  auscultatory  percussion,  as 
proposed  and  practised  by  Brs.  Cammunn  and  Clark,  of  New  York,  is  undoubt- 
edly well  adapted  to  determine  with  ease  and  accuracy  the  boundaries  of  the 
heart.  See  New  York  Journal  of  Medicine,  July,  1840.  That  this  mode  is  not 
more  generally  employed  is  because  percussion,  as  usually  practised,  suflBces  for 
ordinary  practical  purposes.  The  stethoscope  recently  invented  by  Dr.  Cam- 
mann  is  well  suited  to  auscultatory  percussion.  The  publication  by  Drs.  Cam- 
mann  and  Clark  just  referred  to,  contains  the  average  dimensions  of  the  space 
occupied  by  the  adult  heart  in  a  series  of  examinations.  The  following  are  the 
mean  results: 

Male.  Female. 

Vertical  diameter,  4  in.    0  lines,  3  in.    7  lines. 

Transverse       "  .  4   ..    4     ..  4    "     1  line. 

Right  oblique  "  .         .         .         4   "  10     <•  4    "  10  lines. 

Left  oblique     **  .         .        3    *•  10     "  3    '•     7     " 
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itH  anterior  surface  nncovered  and  in  contact  with  the  thors 
walls.  The  euiierficial  cardiac  region,  thus,  becomes  larger  than 
in  health.  This  effect  is  certainly  the  rule,  and  the  exceyitiona! 
instances,  dcscrilicd  hy  some  writers,'  in  which  tlie  heart  buries 
itself  beneath  the  lungs,  leaving  its  anterior  surface  covered  to 
the  same  extent  as  in  health,  must  be  extremely  rare,  assuming 
the  volume  of  the  lungs  to  be  normal.  The  apex  is  moved  to  the 
left  of  itfl  normal  situation,  owing  partly  to  the  obliqne  position 
of  the  heart,  and  in  part  to  the  fixedness  of  the  base  of  the  organ, 
the  latter,  with  the  diaphragiii  below,  oftering  mechanical  reeiet- 
ance  to  much  extension  in  a  vertical  direction.  The  ajiex  being 
free,  is  moved  readily  in  a  lateral  direction.  The  evidence,  there- 
fore, of  the  heart  being  abnormally  nncovered  of  lung,  and  of 
the  extent  of  its  surface  in  contact  with  the  chest,  is  obtained 
by  percussing  from  the  median  line  towards  the  nipple  and  to- 
wards the  point  where  the  apex-beat  is  felt.  The  lateral  diame- 
ter of  the  superficial  cardiac  region  at  the  inferior  boundary, 
i.  i:,  between  the  median  tine  and  point  of  apex-heat,  luay  be 
one,  two,  and  even  three  inches  greater  than  in  health.  The 
superficial  dulness  instead  of  ending  an  inch  within  a  vertical 
line  passing  through  the  nipple,  extends  to  this  line,  or  an  inch, 
two  inches,  or  even  more,  beyond  it.  The  presence  of  the  apex- 
beat  enables  ua  to  determine  the  diameter  id  this  situation  with- 
out pra<?tising  percussion.  The  apex  may  be  more  or  less  lowered, 
as  well  as  carried  to  the  left.  It  is  frequently  found  in  the  sixth 
or  seventh,  and  it  may  be  as  low  as  the  ninth,  intercostal  space, 
the  inferior  boundary  of  the  superficial  cardiac  region  being,  of 
course,  proportionately  lower  than  in  health.  Percussing  next 
from  the  left  margin  of  the  sternum  on  or  just  below  the  level  of 
the  nipple,  the  superficial  dulness  may  be  found  to  extend  to  the 
nipple,  or  half  au  inch,  an  inch,  or  even  farther,  beyond  it.  The 
diameter  of  the  region  here  will  corresjKind  to  the  abnormal 
width  of  the  heart.  Other  tLings  being  equal,  the  enlargement 
of  the  heart  transversely  may  be  accurately  measured  by  the 
extent  to  which  the  diameter  of  the  superficial  cardiac  region 
in  this  situation  is  increased.  But  it  is  to  be  borne  in  mind  that 
the  normal  situation  of  the  miter  limit  of  this  region  is  not  the 
same  in  all  persons.  Tlie  average  distance  within  the  nipple  is 
very  nearly  an  inch,  but  the  variation  within  the  range  of  heal| 
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as  has  been  seen,  is  from  half  an  inch  to  an  inch  and  a  half.  If 
the  superficial  dulness  extend  to  within  half  an  inch  of  the  nij>- 
ple,  or  possibly  even  within  a  still  shorter  distance,  it  may  not 
be  due  to  abnormal  enlargement ;  and,  on  the  other  hand,  in  a 
person  whose  heart  is  normally  covered  by  hmg  an  inch  and  a 
half  within  the  nipple,  superficial  dulness  extending  to  a  point 
within  half  an  inch  of  the  nipple  would  denote  considerable  en- 
largement of  the  heart.  If  the  area  of  superficial  dulness  proj)er 
to  the  individual  be  not  known,  an  abnormal  increase  of  its  di- 
mensions cannot  in  any  case  be  assumed  unless  the  lateral  diam- 
eter extend  nearly  or  quite  to  the  nipple.  Here,  as  in  other 
instances,  the  extreme  limits  of  healthy  variation  are  of  greater 
practical  consequence  than  averages.  In  determining,  however, 
whether  the  heart  be  enlarged  or  not,  the  distance  from  the  aj^ex 
to  the  median  line  is  to  be  taken  into  account,  and  also  the  signs 
obtained  by  other  methods  of  exploration  than  percussion. 

The  degree  of  dulness  within  the  superficial  cardiac  region  is 
greater  than  in  health  in  proportion  to  the  enlargement.  In 
health,  a  portion  of  the  heart  is  imbedded  in  lungsuflSciently  to 
occasion  the  transmission  of  more  or  less  pulmonary  resonance 
over  the  whole  of  the  preecordia.  The  degree  of  normal  dulness 
differs  in  different  persons.  It  is  generally  marked,  and  some- 
times approaches  to  flatness.  It  is  suflicient  to  render  the  limits 
of  the  region  distinctly  definable,  except  when  great  obesity 
exists,  or,  in  the  female,  when  the  mapamary  development  is 
unusually  large.  It  is  sufliciently  intelligible  thftt,  in  projwrtion 
as  the  lung  is  pushed  aside  in  cases  of  enlargement,  the  dulness 
will  be  greater  in  degree  than  in  health.  In  some  instances  it 
amounts  to  flatness.  It  is  equally  obvious  that  the  sense  of  re- 
sistance felt  in  practising  percussion  will  be  marked  according 
to  the  increased  bulk  of  the  heart. 

It  is  important  to  bear  in  mind  that  increased  extent  and  de- 
gree of  superficial  dulness  are  signs  of  enlargement  of  the  heart, 
with  this  provision,  namely,  that  the  lungs  are  free  from  disease. 
The  size  of  the  area  is  affected  by  abnormal  conditions  of  the 
latter  organs,  as  well  as  the  heart.  In  phthisis,  the  left  lung  is 
frequently  contracted,  so  that  the  anterior  margin  is  removed 
towards  the  border  of  the  heart,  leaving  a  larger  border  of  the 
heart's  surface  in  contact  with  the  thoracic  walls,  even  though 
the  size  of  the  organ  may  be  less  than  in  health.  A  similar  re- 
sult follows  chronic  pleurisy,  the  lung  not  expanding  and  re- 
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Burning  its  normal  volume  sufficiently  to  cover  the  heart  aa^| 
health.  In  these  caBca  the  liability  to  error  is  slight,  for  the 
existerifc  of  tuberculomB  ia  determined  without  difficulty,  and 
the  retrospective  diagnosis  of  pleurisy  is  also  easily  made ;  more- 
over, the  priecordia  is  not  enlarged,  and  all  doubt  ia  removed  by 
defining  the  boundaries  of  tlie  deep  cardiac  region. 

The  i-elations  of  the  heart  and  lungs  are  also  affi^cted  by  s 
variety  of  causeB,  irrespective  of  morbid  conditions  of  either  of 
these  organs,  such  as  enlargement  of  the  liver,  dilatation  of  the 
stomach,  aneurism  of  the  aorta,  enlarged  spleen,  ascites,  preg- 
nancy, tumors  in  thrmediastinum,  Ac.  These  disturbing  causes 
are  generally  determinable;  aijd  the  importance  of  not  limiting 
exploration  to  the  prsecordia,  hut  extending  the  examination 
over  the  chest  and  abdomen  in  order  to  exclude  any  affections 
which  alter  tlie  normal  relations  of  the  heart  and  lungs,  is  suffi- 
ciently obvious,  Krrors  of  diagnosis  are  sometimea  attributable 
to  neglect  of  this  precaution. 

The  limits  of  deep  dulness  are  not  extended  beyond  those  of 
euperticial  dulness  proportion ateiy  to  the  degree  of  enlargement 
of  the  heart,  but  it  is  sometimea  desirable  to  ascertain  the  actual 
space  which  the  heart  occupies.  Percuflsing  from  without  the 
heart  toward  the  prsecordia,  the  lateral  bordei-s  of  the  organ 
may  generally  be  determined  without  great  difficulty.  The  en- 
largement of  the  deep  cardiac  region  is  manifested  by  dulness 
extending  more  or  less  without  the  left  nipple,  and  in  some 
cases,  also,  beyond  its  normal  boundary  to  the  right  of  the  ster- 
num. Not  only  the  extent  of  this  region,  hut  the  form  of  the 
heart  may  be  delineated,  and  the  latter  is  of  diagnostic  signifi- 
cance as  rcsjiectfl  the  discrimination  between  hypertrophy  and 
dilatation,  the  latter  increasing  more  than  the  former  the  width 
in  proportion  to  the  length  of  the  heart. 

The  evidence  affijrded  by  porcussion  of  enlargement  of  the 
heart  is  much  leas  marked,  if,  in  conjunction,  the  left  lung  be 
affected  with  emphysema.  This  combination  ia  not  infreijuent. 
The  effect  of  emphysema  of  the  left  lung  ia  to  lessen  and  even 
abolish  the  superficial  cardiac  region.  The  anterior  border  of 
the  lung  may  he  extended  forward  so  that  the  whole  surface  of 
the  heart  ia  covered.  The  he^rt,  too,  is  often  depressed  below 
its  normal  situation  by  the  pressure  of  the  dilated  lung.  The 
coexistence  of  emphysema,  tlius,  renders  the  area  of  the  super- 
ficial cardiac  region  no  longer  an  index  of  the  existence  and  tbe 
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degree  of  enlargement  of  the  heart.  The  limits  of  the  deep 
cardiac  region  are  alone  to  be  depended  on,  and  they  are  not 
always,  under  these  circumstances,  easily  defined.  The  combi- 
nation renders  the  diagnosis  difficult  by  impairing  also  concur- 
rent signs  of  enlargement  obtained  by  auscultation,  inspection, 
and  palpation.  Moreover,  the  symptoms  of  emphysema  are 
liable  to  be  confounded  with  those  which  are  due  to  disease  of 
heart.  The  individual  cases  in  which  this  difficulty  in  diagnosis 
exists  are  easily  recognized,  for  the  signs  of  emphysema  are  suf- 
ficiently explicit ;  and  in  a  certain  proportion  of  these  cases  we 
most  be  content  to  rely  in  a  great  measure  on  the  well-known 
pathological  association  of  the  two  affections,  determining  the 
relative  proportion  of  each  approximatively. 

Enlargement  of  the  heart  results  from  different  pathological 
conditions.  In  addition  to  the  two  forms,  to  the  consideration 
of  which  this  chapter  is  devoted,  viz.,  hypertrophy  and  dilata- 
tion, the  organ  acquires  an  abnormal  size  from  the  accumulation 
of  blood  within  its  cavities  and  the  deposit  of  morbid  products 
and  fat  on  its  surface.  The  question  may  be  here  raised,  whether 
percussion  furnishes  data  for  the  differential  diagnosis  of  the 
different  varieties  of  enlargement.  Hypertrophy  or  dilatation, 
as  has  been  seen,  may  be  limited  to  portions  of  the  heart,  or 
may  disproportionably  affect  certain  portions.  It  is  stated  that 
the  dulness  extends  more  to  the  left  of  the  median  line  when 
the  left  ventricle  is  the  seat  of  enlargement,  and  more  to  the 
right  of  this  line  when  the  right  ventricle  is  affected.  The  re- 
lations of  the  two  ventricles,  however,  are  such  that,  in  view  of 
the  position  of  the  heart  and  the  movableness  of  the  body  and 
apex,  the  left  border  is  extended  in  proportion  as  the  right  side 
IS  increased  in  size,  and,  as  a  rule,  the  foregoing  statement  does 
not  hold  good  clinically.  The  right  or  left  auricle,  belonging  to 
the  base  which  is  comparatively  fixed,  when  considerably  en- 
larged, may  occasion  a  greater  relative  extent  of  dulness  on  the 
corresponding  side  of  the  sternum.  Great  distension  of  the  right 
side  of  the  heart,  may  be  manifested  by  an  abnormal  extent  of 
dulness  over  the  site  of  the  right  auricle ;  and  this  extent  of 
dulness  may  be  found  to  have  diminished  when  the  causes  of 
obstruction  are  removed.  The  ability  to  distinguish  between 
hypertrophy  and  dilatation  by  the  percussion-sound  is  more  than 
questionable.  This  is  a  nicety  which  the  student  should  not 
attempt  to  acquire,  for  in  proportion  as  he  might  imagine  that 
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be  liad  ma<lo  the  acqiiiaition,  would  be  IjU  liiibility  to  orror^ 
prat;ti(jally  trusting  to  it,  Tlio  same  remark  is  aiiplicablc  to  the 
endeavor  to  determine  by  pereiission  that  enlargement  of  the 
heart  is  due  to  the  deposit  of  fat  or  morbid  products  on  its  sur- 
face. Very  considerable  extension  in  a  transverse  direction  of 
the  superficial  and  deep  eardiac  regions,  is  presumptive  evidence 
that  the  increased  volume  is  due  to  dilatation  rather  than  hyper- 
trophy, for  the  former,  more  than  the  latter,  tends  to  increase 
the  width  of  the  organ  and  also  to  give  rise  to  exeessive  augmen- 
tation of  size.  Extension  in  this,  rather  than  in  a  vertical,  diroc- 
tiou,  is  evidence  of  enlargement  of  the  right,  instead  of  the  left, 
ventricle.  On  the  other  hand,  if  percussion  show  that  the  lieart 
is  considerably  lengthened,  and  that  the  transverse  enlargement 
is  not  disprojiortionate  to  the  vertical,  the  presumption  is  in 
favor  of  hy|iertrophy  rather  tlian  dilatation,  and  of  hypertrophy 
aftecting  chiefly  the  left  ventricle. 

Enlarged  extent  and  degree  of  prrecoi-dial  dulness  are  pro- 
duced by  lii|uid  accumulation  within  the  pericardial  sac,  as  well 
as  by  enlargement  of  the  heart.  IJoth  may  coexist,  and  then 
the  evidence  afforded  by  percussion  of  enlargement  of  the  heart 
ceases  to  be  availalde.  The  points  of  distinction  between  the 
pnecordial  dulness  or  flatness  due  to  liquid  accumulation  within 
the  jiericardial  sac,  and  that  due  to  enlargement  of  the  heart, 
are  important,  and  will  be  considered  in  connection  with  tha 
subject  of  pencarditis. 


2.  Altered  situation  and  ex.li'nf  of  the  apex  liea' ;  iinpvlsfs  elsewi 
than  over  the  apex  of  the  heart,  and  almonnal  force  of  it 
as  determined  lnj  palpation. 

The  point  at  which  the  apex  comes  into  contact  with  ) 
thoracic  walls,  is  in  the  fifth  intercostal  space,  the  person  % 
amined  being  in  the  sitting  posture.     Of  twenty-five  hei 
persons  examined,  none  presented  an  exception  to  this  rule.  1 
this  intercostal  space,  the  impulse  is  felt  over  an  area  var^ 
from  half  an  inch  to  an  inch  and  a  half,  in  health.     The  avei< 
transverse  diameter  of  this  area,  in  thirteen  persons,  was  a  fl 
tion  over  an  inch.     The  centre  of  this  area,  where  the  beat^ 
strongest,  is  situated  within  the  linea  nianimatis,  at  a  dista 
from  that  line  varying  from  two  inches  to  three-eightha  of-fl 
inch,  the  average,  in  eighteen  persons,  being  a  fraction  over« 
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inch.  The  distance  from  the  median  line  to  the  centre  of  this 
area  varies  between  three  inches  and  five-eighths  and  two  inches 
and  five-eighths,  the  average,  in  fifteen  persons,  being  a  fraction 
under  three  inches.  Measured  from  a  transverse  line  passing 
through  the  nipple,  the  distance  varies  from  an  inch  and  an 
eighth  to  two  inches,  the  average,  in  eight  persons,  being  a  frac- 
tion over  one  and  a  half  inch.  These  are  the  relations  of  the 
apex-beat  in  the  sitting  posture.  Deviations  take  place  when 
the  posture  is  changed,  owing  to  the  movableness  of  the  apex 
of  the  heart.  In  the  recumbent  position  on  the  back,  the  beat 
is  frequently  felt  in  the  fourth  intercostal  space,  the  same  rela- 
tions laterally  to  the  nipple  and  median  line  as  in  the  sitting 
posture  being  preserved.  The  frequency  with  which  this  is 
observed  has  led  some  writers  to  state,  incorrectly,  that,  as  a 
rule,  the  apex-beat  is  in  the  fourth  intercostal  space.'  Lying  on 
the  right  side,  the  centre  of  the  area  within  which  the  beat  is 
felt  is  moved  about  half  an  inch  nearer  the  sternum.  Lying  on 
the  left  side,  the  beat  is  moved  to  the  left,  so  that  the  centre  of 
the  area  generally  falls  on  the  linea  mammalis,  and  the  impulse 
is  felt  half  an  inch  without  this  line.  The  respiratory  move- 
ments sometimes  affect  the  situation  of  the  apex-beat.  I  have 
not  observed  it  to  be  lowered  by  a  full  inspiration,  but  it  is  occa- 
sionally raised  from  the  fifth  to  the  fourth  intercostal  space  by 
a  forced  expiration,  the  persons  being  examined  in  the  sitting 
posture.  The  apex-beat  is  not  infrequently  inappreciable  to  the 
touch  in  healthy  persons,  in  the  sitting  posture.  The  persons 
in  whom  it  is  \vanting  have  generally  deep  chests.  Thickness 
of  the  soft  parts  also  prevents  it  from  being  felt.  It  is  lost  in 
the  recumbent  position  on  the  back  in  some  instances  in  which 
it.is  felt  when  the  person  is  sitting.  It  i«  still  oftener  lost  when 
the  person  lies  on  the  right  side,  but  very  rarely  when  the  posi- 
tion is  on  the  left  side.  In  the  latter  position  it  is  sometimes 
felt  when  it  is  not  appreciable  in  any  other. 

The  force  of  the  impulse  varies  in  different  persons.  It  is 
rarely  strong  when  the  person  is  tranquil  and  free  from  mental 
agitation.  It  is  almost  invariably  w^eaker  when  the  person  lies 
on  the  back  than  in  the  sitting  posture ;  and  it  is  still  more 
diminished,  if  not  lest,  when  the  position  is  on  the  right  side. 
Lying  on  the  left  side  increases  the  impulsive  force ;  the  beat  is 

1  Y^rnouil,  1852,  Racle,  op.  cit. 
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Btrongest  in  this  position.  The  sensation  on  applj'ing  the  fingers 
over  the  area  of  the  apex-beat,  as  stated  by  Walshe,  is  that  of  s 
gliding  as  well  "as  an  impulsive  movement.  It  is  not  that  of 
a  percussion  or  blow.  Of  course,  the  apex  does  not  withdraw 
itself  from  the  thoracic  walls,  and  then  come  into  contact 
through  an  open  siiace.  The  beat  must,  of  necessity,  be  pro- 
duced by  movements  ineident  to  the  changes  in  form  of  the 
organ,  and  not  to  the  tilting  forward  of  the  apex,  as  was  formerly 
imagined.' 

Directing  attention  now  to  the  signs  of  enlargement  and  of 
hypertrophy  obtained  by  palpation,  those  relating  to  the  situ- 
ation of  the  apex-beat  are  to  be  first  noticed.  The  apex-beat  is 
carried  to  the  left  of  its  normal  situation  and  frequently  lowered 
when  the  volume  of  the  heart  is  increased.  These  changes  are 
among  the  moat  constant  and  reliable  of  the  signs  of  enlarge- 
ment. The  beat  may  be  felt  one,  two,  three,  or  more  inches 
without  the  nipple.  It  may  be  found  in  the  sixth,  seventh,  or 
eighth  intereostal  space.  The  distance  to  which  it  is  moved  in 
these  directions,  assuming  that  the  alterations  depend  exclu- 
sively on  the  increased  volume  of  the  heart,  constitutes  a  crite- 
rion for  estimating  the  amount  of  enlargement.  It  must,  how- 
ever, be  considered  that  abnormal  conditions  extrinsic  to  the 
heart  alter  the  relations  of  the  ajiex  to  the  walls  of  the  chest, 
such  as  enlargement  of  the  left  lobe  of  the  liver,  distension  of 
the  stomach,  ascites,  and  enlarged  spleen  ;  these  and  others  per- 
taining to  the  abdomen  may  move  the  apex  to  the  left,  but 
without  lowering  it.  An  aneurismal  or  other  tumor  situated 
above  the  heart  may  cause  it  to  be  moved  Tnore  or  less  to  the  left 
of  its  normal  situation  and  also  downward.  An  emphysemar 
tons  left  lung  punVies  the  heart  downward  and  toward  the  epig^ 
trium,  often  giving  rise  to  nn  impulse  in  this  situation,  while 
the  normal  apex-ljeat  is  suppressed.  These  extrinsic  conditions 
are,  of  course,  to  be  excluded  before  the  abuornial  situation  of 
the  apex  can  be  regartled  as  a  sign  of  enlargement  of  the  heart. 

The  lowering  of  the  apex-beat  and  the  distance  to  which  it  ia 
carried  to  the  left  are  not  uniformly  in  equal  proportion ;  that 
is,  the  apex-beat  is  in  some  cases  lowered  to  a  much  greater  ex- 
tent that  it  is  moved  to  the  left,  and  vice  versa.   Aa  a  rule,  it  may 

1  The  cunMd  oral  ion  of  Ihc  mruhaniEm  uf  the  heart's  bcal.  to  wbicb  some  cpsoe 
WB9  accorded  in  the  Brat  edition  of  this  work,  ia  omittHd  in  this  edition.  Far 
thia  tlie  render  is  reterred  to  treatiaea  on  phj'siology. 
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be  said  that  the  enlargement  is  great  in  proportion  to  the  extent 
to  which  the  apex  is  either  lowered  or  moved  to  the  left,  always 
excluding  causes  affecting  its  situation  which  are  extrinsic  to 
the  heart.  The  apex,  in  some  cases,  is  carried  far  to  the  left, 
and  upward  instead  of  being  lowered.  It  may  be  found  nearly 
in  the  axilla.  This  probably  does  not  occur  except  when  the 
apex  is  pushed  upward  by  some  of  the  extrinsic  morbid  con- 
ditions just  named. 

The  area  in  which  the  apex-beat  is  felt  (averaging  about  an 
inch  in  health)  is  enlarged  in  cases  of  enlargement  of  the  heart. 
The  apex  is  less  pointed  than  in  health ;  it  is  blunt  or  rounded, 
and  consequently  a  broader  surface  comes  into  contact  with  the 
thoracic  walls  during  the  systolic  impulse.  This  is  a  sign  of 
some  importance  taken  in  connection  with  other  signs  denoting 
enlargement  either  by  hypertrophy  or  dilatation. 

In  cases  of  hypertrophy  of  the  left  ventricle,  the  force  of  the 
apex-beat  is  abnormally  great  in  proportion  to  the  increased 
thickness  of  the  walls,  provided  that  the  form  of  the  apex  be 
not  much  altered,  or  the  completeness  of  the  ventricular  con- 
tractions not  prevented  by  contraction  at  the  aortic  oritice,  or 
other  causes.  An  abnormal  force  of  the  apex-beat  is  always 
associated  with  change  in  situation  and  extension  of  the  area  in 
which  the  beat  is  felt.  The  force  of  the  beat  is  an  important 
sign  as  showing  that  the  enlargement  is  due  to  hypertrophy 
rather  than  to  dilatation,  or  that  the  former  predominates.  In 
proportion  as  the  left  ventricle  is  hypertrophied,  rather  than  di- 
lated, other  things  being  equal,  the  force  of  the  beat  is  increased. 
An  increase  of  the  force  of  the  beat,  ho^\^ever,  may  be  due 
simply  to  increased  muscular  activity  of  th^  organ  without  en- 
largement, the  heart  being  affected  functionally  or  dynamically 
without  organic  disease.  The  beat  is  increased  in  the  same 
manner  as  under  excitement  by  active  exercise  or  from  mental 
agitation.  How  is  it  to  be  determined  whether  the  abnormal 
force  of  the  beat  be  due  to  hypertrophy  or  simply  to  morbid 
excitement  or  palpitation  ?  The  sensation  in  the  latter  case  is 
that  of  increased  action,  and  in  the  former  case  of  increased 
power.  The  beat  in  hypertrophy  is  felt  to  be  produced  by  a 
strong  contraction  of  the  ventricle  ;  the  impression  conveyed  by 
the  touch  is  that  of  a  prolonged,  as  well  as  a  strong  impulse. 
In  purely  functional  excitation,  the  beat  is  more  abrupt,  quick, 
and  brief,  giving  the  idea  of  violence  rather  than  of  strength. 
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The  distinction  is  important,  and  would  be  vastly  more  bo  ^IJ^H 
the  discrimination  to  rest  solely  on  the  difference,  as  respects  tho 
force  of  the  beat.  But  in  bj'pertrophy  there  are  the  coexisting 
signs  of  enlargement  which  are  wanting  in  an  affection  simply 
functional.  Increase  of  the  power  of  the  apex-beat,  however,  is 
not  a  constant  sign  in  ca&es  of  hy]>ertrophy.  Owing  to  the 
globular  form  of  the  heart  and  its  rounded  or  blunted  extremity, 
the  apex  in  some  cases  does  not  make  strong  pressure  ngainst 
the  walls  of  the  chest.  Moreover,  the  situation  of  the  apex 
may  be  such  that  the  pressure  is  against  a  rib  and  not  in  an  in- 
tercostal space.  For  these  reasons,  tbe  apex-beat  may  be  feeble, 
notwithstanding  the  existence  of  hypertrophy.  These  reasons 
account  for  a  feeble  apex-beat  especially  when  hypertrophy  is 
limited  to  the  right  ventricle.  It  is  important  to  bear  in  mind 
the  feebleness  of  the  apex-beat,  in  some  cases  of  enlargement  by 
hypertrophy,  lest  it  be  overlooked,  and  a  stronger  impulse  in  the 
intercostal  space  above  be  considered  as  indicating  the  situation 
of  the  apex.  This  error  would  be  likely  to  lead  to  a  false  con- 
dusion  as  regards  the  amount  of  enlargement  of  the  heart.  The 
lowest  impulse,  whether  strong  or  feeble,  is,  of  course,  the  apex- 
tieat. 

Altuormal  impulaes  are  often  felt  above  tbe  apex.  Occasion- 
ally, in  health,  in  addition  to  tbe  apex-beat  in  the  normal  situa- 
tion, an  impulse  is  appreciable  in  the  fourth  intercostal  space, 
and,  in  some  instances,  in  the  epigastrium  to  the  left  of  the 
xiphoid  cartilage.  In  cases  of  enlargement,  impulses  may  be  frit 
in  three,  four,  or  even  more  intercostal  spaces,  and  sometioieB 
in  each  space  between  tbe  base  and  apex,  fn  these  casee  the 
lowest  point  of  impulse  is  the  farthest  removed  from  the  mediui 
line,  and  each  of  tlie  above  impulses  is  nearer  the  sternum.  The 
impulses  abovetheapex,  as  just  Btate<i,  may  be  stronger  than  the 
apex-beat.  Not  infrequently  the  latter  is  weak,  and  perhape 
scarcely  appreciable,  while  the  fonner  are  notably  strong.  The 
explanation  of  these  additional  impulses  is,  the  heart  Wing  in 
contact  with  the  thoracic  walls  over  a  larger  space  than  in 
health,  in  other  words,  the  area  of  tbe  superficial  cardiac  regioa 
being  enlarged,  the  movements  of  the  organ  are  communicated 
to  the  yielding  spaces  between  the  ribs.  This  does  not  take 
place,  as  a  rule,  in  health,  in  consequence  of  the  interposition  of 
lung  save  over  a  comparatively  limited  space.  The  impulsive 
uiovemeuts,  elseM'here  than  over  the  apex,  are  not  always  c<h&!7 
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cident  with  the  ventricular  systole ;  in  other  words,  the  eleva- 
tions or  outward  motions  at  the  several  points  at  which  the 
movements  are  observed,  do  not  take  place  in  unison,  but  in 
some  instances  in  alternation.     Thus  when  movements  are  felt 
in  the  fourth  and  sixth  intercostal  spaces,  that  in  the  sixth  is 
the  apex-beat  and  systolic,  while  that  in  the  fourth  may  occur 
with  the  diastole  of  the  ventricles.  Alternation  of  the  impulsive 
movements  in  these  two  intercostal  spaces,  is  not  infrequently 
observed  in  cases  of  hypertrophy.     The  superior  or  diastolic 
movement  was  called  by  Hope  the  back-stroke  of  the  heart.    It 
is  stated  that  this  is  sometimes  observed  in  healthy  persons  when 
the  heart  acts  with  unusual  vigor.*     Generally  in  the  cases  in 
which  a  diastolic  movement  is  observed,  retraction  of  the  inter- 
costal space  takes  place  during  the  ventricular  systole,  due  to 
the  flattening  of  a  portion  of  the  heart,  and  the  movement  of 
impulsion  which  alternates  with  the  apex-beat  is,  in  fact,  only 
the  elevation  of  the  space  to  the  level  from  which  it  was  de- 
pressed.    In  other  words,  the  space  over  the  body  of  the  heart 
yields  to  atmospherical  pressure  and  follows  the  retreating  ven- 
tricular walls  during  the  systole,  resuming  its  level  when  the 
heart  assumes  a  more  globular  form  during  the  diastole.     The 
diastolic  impulsion  is  not  strong,  and  may  be  visible  when  not 
distinctly  felt.     An  impulse  over,  or  a  little  below  the  base  of 
the  heart,  i.  ^.,  in  the  third  intercostal  space,  is  referable  to  the 
expansion  of  the  upper  portion  of  the  organ  during  the  systole. 
The  fact  of  this  expansion  and  the  force  with  which  it  takes 
place  are  shown  by  grasping  the  heart  near  the  base  in  a  living 
animal ;  a  strong  pressure  is  felt  when  the  ventricles  contract. 
It  is  not  difllcult  to  understand  that  the  change  of  form  at  the 
base  should  communicate  an  impulsive  movement  to  the  inter- 
costal space  when  the  heart  is  abnormally  uncovered  of  lung, 
and  also  in  some  instances  of  palpitation  without  organic  dis- 
ease, when  the  action  of  the  heart  is  notably  augmented.     In 
Bome  instances,  the  dilatation  of  the  pulmonary  artery  during 
tbe  systole  of  the  ventricles,  or  the  shock  produced  by  the 
Budden  arrest  of  the  column  of  blood  in  consequence  of  the  ex- 
pansion of  the  sigmoid  valves  during  the  ventricular  diastole, 
may  give  rise  to  an  impulsive  movement  which  may  be  felt  in 
the  second  left  intercostal  space.     An  impulse  is  sometimes  felt 
in  this  situation  when,  from  pulmonary  disease,  the  left  lung 

^  BeUingham  on  Diseases  of  the  Heart.     Dublin,  1S53.     Part  I,  p.  81. 
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recedes  at  tLis  point,  leaving  the  artery  uncovered  and  in  e^^* 
tact  with  the  pariettia  of  the  chest,  the  lieart  heing  fr-ee  from  di»- 
enae.  An  impulse  situated  here,  referable  to  the  puhuoiiary 
artery,  is  more  likely  to  occur,  for  obvious  reasons,  in  cases  of 
hypertrophy  of  the  right  ventricle  and  when  there  exists  ob- 
struction to  the  pulmonary  circulation.  Laeimee  supposed  that 
an  impulse  on  the  left  side  at  the  base  of  the  heart  was  some- 
times  due  to  the  contraction  of  the  left  auricle.  Aside  from  the 
fact  that  the  greater  part  of  the  anriele  is  covered  by  the  large 
arteries  emerging  from  the  heart,  and  the  improbability  of  its 
ever  contracting  with  sufficient  force  to  commniiicate  a  percep- 
tible impulse  to  the  walls  of  the  chest,  it  is  difficult  to  undei-staud 
how  any  other  than  a  movement  of  retraction  can  accompany 
its  systole.  It  is  more  reasonable  to  attribute  an  impulse  in  this 
situation,  either  to  the  ventricles  or  to  the  pulmonary  artery. 
If  there  be  free  regurgitation  through  the  mitral  orifice,  it  is  in- 
telligible that  the  retrograde  current  of  blood  impelled  by  the 
force  of  the  systole  of  the  left  ventricle  may  occasion  an  impulse 
over  the  auricle.  This  is  perhaps  the  explanation  in  some  in- 
stances, at  least,  in  which  an  auricular  impulse  has  been  sup- 
posed to  exist.  Stokes  has  observed  a  ease  in  which  an  impulse 
was  felt  on  the  right  side  of  the  sternum,  evidently,  from  the 
apiiearances  after  death,  due  to  a  retro-current  through  the  tri- 
cuspid orifice,  the  right  auricle  being  enormously  dilated  and  its 
walls  attenuated.'  It  is  indeed  jwesible  that  without  insufficiency 
of  the  mitral  or  tricuspid  valves,  an  impulse  may  be  produced 
by  the  momentum  communicated  to  the  blood  contained  within 
a  dilated  and  distended  anriele  by  the  backward  preeeure  of" 
these  valves  during  the  ventricular  systole. 

It  is  to  be  borne  in  mind  that  the  movements  in  intercostal  — 
spaces,  impulsive  or  retractive,  involve  contingencies  which  arae 
irrespective  of  cardiac  disease.  They  are  mure  likely  to  occur-:: 
in  persons  who  have  flattened  chests  afld  long  sternums  than  in^ 
those  with  a  thoracic  conformation  the  opposite  of  this.  The^^^ 
require  a  certain  thinness  of  the  parietes  of  the  chest,  and  are  mor^= 
marked  in  proportion  as  the  thoracic  walls  are  attenuated.  Thej^ 
may  be  obvious  at  times  when  the  heart  is  unusually  excitedL^ 

'  On  DiseaioR  of  tho  Htart  Biid  Aorta,  An).  (Ml.,  p.  290.  Dr,  Stokrs attributes' 
Uie  impulio  over  the  dilBted  auriulo,  in  that  case,  to  the  auricular  eonlraclioi»  , 
but  ns  he  stntca  thai  it  was  «ynclircinous  with  the  ventricular  systole  or  the  flr^l 
louiid  of  tha  hwrt,  it  wemi  clearly  to  b>ve  been  doe  to  a  regqr^tant  cmriri. 
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and  Dot  appreciable  when  the  organ  act«  more  quietly.  They 
may  be  due  to  abnormal  conditions  pertaining  to  the  lungs,  the 
heart  remaining  sound.  They  are  observed  in  some  instances  in 
which  the  pulmonary  substance  is  withdrawn  from  the  heart,  as 
after  the  absorption  of  liquid  effusion  in  pleurisy  affecting  the 
left  side,  and  in  some  cases  of  tuberculosis.  An  effect  of  these 
affections  is  often  to  leave  an  enlarged  area  of  the  heart's  sur- 
face in  contact  with  the  walls  of  the  chest,  and,  under  these  cir- 
cumstances, the  motions  of  the  organ  may  communicate  corre- 
sponding movements  to  the  intercostal  spaces.  Hence,  impulsive 
movements  elsewhere  than  over  the  apex  of  the  heart  are  never 
signs  of  enlargement,  unless  associated  with  altered  situation  of 
the  apex-beat  and  other  signs  indicating  that  the  volume  of  the 
organ  is  increased.  * 

The  conformation  of  the  chest  in  some  persons  is  such  that  an 
impulse  referable  to  the  heart  is  felt,  in  health,  in  the  epigas- 
trium by  directing  the  fingers  upward  beneath  the  false  ribs  on 
the  left  side.    In  the  majority  of  persons  the  action  of  the  heart 
is  not  appreciable  in  this  situation.     Cardiac  impulse  in  the  epi- 
gastrium is  therefore  usually,  but  not  invariably,  a  sign  of  dis- 
ease.    As  a  morbid  sign,  it  denotes  either  enlargement  of  the 
heart  or  displacement  in  a  downward  direction.     It  is  a  sign  by 
no  means  present  in  most  cases  of  enlargement  of  the  heart. 
The  oblique  position  of  the  heart  and  the  resistance  offered  by 
the  diaphragm  and  the  left  lobe  of  the  liver  prevent  much  de- 
scent towards  the  epigastrium.     These  circumstances  apply,  as 
has  been  seen,  measurably,  to  cases  in  which  the  enlargement 
predominates  in  the  right  as  well  as  the  left  ventricle.     But  it 
is  undoubtedly  true  that  an  impulse  in  this  situation  is  more 
likely  to  occur  as  a  result  of  enlargement  of  the  right  than  ot 
the  left  ventricle.     When  it  proceeds  from  a  cardiac  affection, 
it  may  be  considered  as  affording  strong  presumptive  evidence 
that  the  right  ventricle  is  enlarged.     A  strong  impulse,  under 
these  circumstances,  goes  to  show  that  the  enlargement  involves 
not  merely  dilatation,  but  hypertrophy.    The  question  to  be  first 
settled  is,  Does  it  proceed  from  increased  size  of  the  heart  ?    This 
question  may  be  settled  frequently  by  reference  to  the  apex-beat. 
If  the  beat  be  in  its  normal  situation,  and  there  be  no  signs  of 
enlargement,  the  impulse  in  the  epigastrium  is  probably  normal ; 
it  is  not  a  sign  of  disease.     But  if  the  apex-beat  be  removed  to 
the  left  of  its  normal  position,  it  becomes  a  sign  of  enlargement 
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of  the  right  vcutriele.  When  this  is  the  case,  other  eigm^^l 
enlargement  will  also  be  present.  The  diagnostic  value  of  the 
sign,  thus,  when  it  is  attributable  to  a  cardiac  affection,  con- 
aiete  in  its  indicating  that  the  right  ventricle  is  the  seat  of  en- 
largement. When  it  is  determinable  that  the  epigastric  impulse 
is  due  to  cardiac  enlargement,  the  extent  of  the  inipdse  will,  in 
some  measare,  be  an  index  of  the  amount  of  enlargement  of  the 
right  ventricle,  and  the  force  of  the  impulse  will  be  in  proportion 
as  the  enlargement  is  by  hypertrophy.  The  impulse  ia  communi- 
cated in  Borne  instances  not  only  to  the  epigastrium,  but  to  the 
lower  part  of  the  stcnmm,  and  it  is  sometimes  sufficient  to  cauae 
a  movement,  peiveptible  to  the  eye  and  touch,  which  extends 
over  the  site  of  the  liver.  When  due  to  displacement  of  the 
Tieart,  in  the  great  majority  of  instances  it  is  dependent  on  em- 
physema affecting  the  left  lung.  The  dilated  lung  presses  the 
heart  downward,  overcoming  the  resistance  offered  by  the  dia- 
phragm and  liver,  and  the  action  of  the  right  ventricle  is  felt  in 
the  cpigastrinni.  The  signs  and  symptoms  of  emphysema  are 
sufficient  to  establish  the  fact  that  this  cause  of  displacement 
exists.  The  apex-beat,  under  these  circumstances,  is  frequently 
or  generally  wanting.  Emphysema,  however,  induces  enlarge- 
ment of  the  heart,  seated  primarily  and  especially  in  the  right 
ventricle.  The  epigastric  impulse,  therefore,  may  be  due  to  both 
causes  combined,  viz.,  enlargement  and  displacement.  To  deter- 
mine the  proportion  which  each  bears  in  the  production  of  the 
sign  is  not  always  easy ;  hut  If  the  boundaries  of  the  heart  be 
determinable  by  percussion,  or  if  the  situation  of  the  ajiex-beat 
can  be  ascertained,  this  point  may  be  settled  with  much  precision. 
In  examining  the  epigastrium  with  reference  to  the  evidence  of 
enlargement  of  the  heart,  it  in  important  not  to  confound  an 
impulse  referable  to  the  heart  with  a  pulsation  often  felt  in  that 
situation  which  is  only  indirectly  attributable  to  the  heart's  ac- 
tion. In  some  thin  persons,  the  heating  of  the  descending  aoi*ta 
may  be  felt  here ;  and  in  connection  with  hysteria  and  other 
nervous  affections,  a  strong  arterial  pulsation  is  perceived  in  the 
epigastrium.  It  is  genomlly  not  difficult  by  means  of  palpation 
either  to  trace  these  pulsations  directly  to  the  heart  or  to  isolate 
them  from  the  latter. 

The  action  of  the  heart  is  frequently  attended  by  rt  shock  felt 

by  the  hand  or  the  head  applied  over  the  prtecordia.     Sensible 

^  movements  are  also  sometimes  communicated  to  the  ribs,  aa  wdl 
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as  the  intercostal  spaces,  and  they  may  extend  over  the  prae- 
cordia.  A  perceptible  and  more  or  less  forcible  shock  attends 
certain  palpitations  which  are  merely  functional.  The  heart  ap- 
pears to  act  with  violence.  It  seems  to  knock  against  the  ribs. 
The  sensation,  in  some  instances,  is  as  if  the  chest  were  struck 
with  a  hammer.  The  patient  is  painfully  sensible  of  the  force 
of  the  impulsion,  whereas,  in  health,  if  the  heart  be  not  excited, 
its  movements  take  place  without  the  mind  being  cognizant  of 
them.  The  violence  of  the  action  is  shown  by  the  movements  of 
the  body,  the  dress,  or  the  bedclothes.  The  instances  related  of 
fracture  of  the  ribs  and  detachment  of  the  costal  cartilages  by 
the  force  of  the  heart's  action  are  doubtless  apocryphal,  but  the 
shock  is  sometimes  notably  violent.  It  may  be  limited  to  the 
apex,  or  it  may  be  felt  at  the  base,  and,  indeed,  over  the  whole 
prsecordia.  Alone,  the  shock,  however  violent,  only  indicates 
excited  action  of  the  heart.  It  does  not,  of  necessity,  imply 
organic  disease.  It  may  be  due  simply  to  the  fact  that  the 
heart  acts  with  spasmodic  quickness  and  force.  It  is  represented 
by  the  intensity  of  action  incident  to  fear  and  other  emotions. 
If  it  be  inorganic  or  functional,  it  is  usually  temporary,  unat- 
tended by  physical  signs  denoting  organic  lesions,  and  character- 
ized by  circumstances  which  will  be  hereafter  considered  as 
distinctive  of  nervous  disorder  or  palpitation.  Organic  disease, 
it  is  true,  is  often  attended  by  violent  action  of  the  heart,  but 
the  significance  of  the  latter  as  a  sign  of  the  former  depends  on 
the  coexistence  of  other  signs  w^hich  are  more  unequivocal.  A 
strong  heaving  movement  of  the  prsecordia  is,  however,  diag- 
nostic of  enlargement  by  hypertrophy.  This  is  quite  ditterent 
from  the  shock  which  has  just  been  described.  It  is  a  compara- 
tively prolonged,  powerful  elevation  of  the  thoracic  walls.  The 
head,  applied  as  in  immediate  auscultation,  is  raised,  and,  by  the 
hand  placed  over  the  prsecordia,  the  heart  is  felt  to  act  with  ab- 
normal strength.  The  shock,  due  to  intense  functional  excite- 
ment, proceeds  merely  from  exaggerated  action  of  the  heart ; 
the  heaving  movement  in  hypertrophy  involves,  in  addition,  in- 
creased power  of  the  muscular  contractions  of  the  organ.  •  More- 
over, in  the  latter  case,  the  surface  of  the  heart  being  in  contact 
with  the  thoracic  walls  over  a  larger  area,  the  extent  of  the  im- 
pulsive movement  is  greater.  The  distinction  just  made  is  the 
same  as  has  been  already  pointed  out  in  contrasting  the  pro- 
longed, powerful  apex-beat  of  a  hypertrophied  heart  with  the 
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fimurt,  sharp,  violent  inipulae  which  iudicates  excited  activity  of 
the  ventricular  syatole.  The  distinction  in  both  instancee  ia 
practically  important,  hut  in  discriminating  between  functional 
difioi'der  and  organic  disease,  in  practice,  the  diagnostician  will, 
of  course,  be  guided  by  the  absence  or  concurrence  of  other 
signs.  It  is  to  he  added  that  heaving  of  the  prfeeordia  is  not 
uniformly  present  in  hypertrop}iy,  Tlie  preacnce  of  this  sign 
involves,  as  a  condition,  a  degree  of  functional  activity  propor- 
tionate to  the  augmented  thickness  of  the  ventricular  walla ;  in 
other  words,  it  will  not  be  present  if  the  muscular  power  of  the 
heart  be  weakened  from  any  cause,  notwithstanding  the  aug- 
mented volume  of  the  organ.  While,  therefore,  the  presence  of 
this  sign  is  evidence  of  the  existence  of  hypLTtrophy,  its  absence 
is  not  positive  proof  that  hypertrophy  does  not  exist. 

8.  Abnormal  modifications  of  the  heart-sounds;  diminished  extent 
and  degree  of  the  respiratory  mvr^nur  and  of  vocal  resonance 
within  t/te  pracordia,  as  determined  by  ausmltation. 

The  clinical  importance  of  abnormal  modifications  of  the 
heart-sounds  has  relation  more  to  valvular  afl'ections  than  to 
enlargement  of  the  heart.  They  are,  however,  by  no  means  un- 
important in  connection  with  the  latter.  And  here  it  will  be 
necessary  to  promise  some  account  of  the  heart-sounds  in  health. 
To  enter  into  a  discussion  of  the  numerous  theories  which  have 
been  advanced  with  regard  to  the  mechanism  of  these  sounds, 
would  be  foreign  to  the  practical  character  of  this  work.  I  shall 
limit  myself  to  a  concise  statement  of  certain  points  which  are 
essential  as  preliminary  to  the  study  of  the  phenomena  of  dis- 
ease. 

In  studying  the  heart-sounds  the  stethoscope  should  be  used, 
in  addition  to  immediate  auscultation.  The  stethoscope  enables 
the  auscultator  to  study  sounds  from  within  a  circumscribed 
space,  whereas,  with  the  ear  applied  to  the  pm-cordia,  the  sounds 
from  different  sources  arc  commingled,  and  they  cannot  bo  so 
well  studied  separately.  The  binaural  stethoscope, as  devised  by 
the  late  Dr.  Cammann,  is  vastly  superior  to  other  stethoscopes 
in  auscultating  the  sounds  from  the  heart  as  well  as  from  the 
lungs.  For  those  who  are  not  accustomed  to  this  instrument  it 
is  important  to  add  that  a  certain  amount  of  use  is  necessary  in 
order  to  appreciate  its  advantages,  and  that  the  instrument  u 
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Bbould  be  properly  constructed.  Many  are  disappointed  in 
making  trial  of  it  because  certain  nice  points  in  its  construc- 
tion, which  are  essential,  have  not  been  attended  to.  The  pro- 
per direction  of  its  curves,  and  the  size  of  the  knobs  which  are 
introduced  into  the  ear  are  especially  important.  A  fair  trial 
of  it  involves  its  use  for  several  weeks  at  least.* 

The  two  heart-sounds  which  together  form  the  beat  or  revolu- 
tion of  the  heart,  are  called  the  first  and  second,  or  the  systolic 
and  diastolic  sound.  By  the  latter  terms,  it  is  implied  that  the 
first  sound  occurs  during  the  systole  and  the  second  sound  dur- 
ing the  diastole  of  the  ventricles.  This  may  be  assumed  as  suffi- 
ciently established.  These  sounds,  respectively,  have  their  maxi- 
mum of  intensity,  and  their  characters  are  best  studied,  in 
diflferent  situations,  namely,  the  first  sound  over  the  point  where 
the  apex-beat  is  felt,  and  the  second  sound  just  above  the  base 
of  the  heart,  in  the  intercostal  space  between  the  second  and 
third  ribs  close  to  the  sternum.  Studied  in  these  difterent  situ- 
ations, the  two  sounds  differ  as  respects  duration,  pitch,  and 
quality.  The  first  sound,  over  the  apex,  is  longer,  lower,  and 
has  a  booming*  quality.  The  second  sound,  in  the  second  inter- 
costal space  niear  the  sternum  on  either  side,  is  shorter,  more 
acute,  and  has  a  clicking  or  valvular  quality.  These  differences 
between  the  two  sounds  are  generally  well  marked  when  the 
comparison  is  made  in  the  different  situations  mentioned,  but, 
as  will  be  seen  presently,  they  are  much  less  marked  in  other 
situations  within  the  preecordia.  The  sources  of  each  of  the 
sounds,  and  the  parts  concerned  in  its  production,  are  important 
to  be  considered.  With  reference  to  these  and  other  points,  we 
will  notice  each  sound  separately,  commencing  with  the  second 
sound. 

The  second  sound  succeeds  the  first  after  an  interval  extremely 
brief,  but,  when  the  beats  of  the  heart  are  not  accelerated,  dis- 
tinctly appreciable.  This  sound,  i.  €.,  the  second,  as  already 
stated,  is  best  studied  just  above  the  base  of  the  heart,  in  the 

>  Dr.  Frederick  G.  Snelling,  of  New  York,  has  suggested  a  useful  addition  to 

the  binaural  stethoscope,  namely,  a  rim  of  India-rubber  extending  about  half  an 

Jnch  beyond  the  pectoral  extremity.     By  means  of  this  addition,  the  application 

may  be  made  more  easily  in  emaciated  patients,  discomfort  from  the  pressure  is 

avoided,  and  the  conduction  is  somewhat  increased. 

«  The  term  booming,  borrowed  from  Wafthe,  has  not  a  very  definite  significa- 
tion; but  expresses  a  difference  in  quality  difficult  to  be  described,  although 
easily  appreciated  by  the  ear. 
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space  bc-t.ween  tlie  second  and  the  tbii-d  rib,  close  to  the  s 
num.  If  the  second  sound  be  compareti  on  the  two  sides  of 
the  sternum,  a  difference  iu  pitcli  and  other  characters  is  gene- 
rally apparent.  On  the  right  side  the  sound  is  more  acute, 
more  abrupt,  louder,  and  apparently  nearer  the  ear.  These 
differences,  taken  in  connection  with  the  anatomical  relations 
of  the  aorta  and  pulmonary  artery  in  these  situations,  and  also 
with  clinical  facta  pertaining  to  disease,  warrant  the  conchision 
that,  when  a  disparity  exists,  the  sound  on  the  left  side  emanatea 
from  the  pulmonary  artery,  end  that  on  the  right  side  is  from 
the  aorta.  The  sound  in  both  situations  has  an  unmixed,  val- 
vular (quality,  and,  in  view  of  the  results  of  experiments  made 
on  living  animals,  and  the  etiects  of  disease,  it  may  be  assumed 
that  the  valves  of  the  aorta  and  pulmonary  artery  are  the  parts 
immediately  concerned  in  its  ]iroduction.  There  is,  then,  a  pul- 
monary second  sound,  due  to  the  expansion  of  the  valves  of  the 
pulmonary  artery  succeeding  the  ventricular  systole,  and  an 
aortic  second  sound,  referable  to  the  semilunar  valves  of  the 
aorta.  The  second  sound  of  the  heart  presents  the  cliaractora 
of  that  due  to  the  pulmonary  valves  at  the  inferior  border  of 
the  organ,  i.  c,  just  above  the  xiphoid  curtilage  in  some  persons; 
occasionally,  also,  in  the  third  intercostal  space  on  the  loft  side 
and  over  the  body  of  the  heart,  witLin  the  superficial  cardiac 
region.  Elsewhere,  within  the  prtecordia,  and  at  ]iointe  I'emoved 
from  the  pnecoitlia,  wherever  the  second  sound  is  heard,  it  pre- 
sents the  characters  distinctive  of  the  sound  produced  at  the 
aortic  orifice.  These  facts  are  ascertained  by  comparing,  iu  a 
sufficient  number  of  hejilthy  persons,  the  second  sound,  as  heard 
at  different  points,  with  that  heard  in  the  second  intercostal 
space  on  the  right  and  left  side.  It  follows  from  the  facts  just 
stated  that  the  aortic  second  sound  is  much  more  intense  and 
widely  diffused  than  the  pulmonary,  the  latter,  in  some  pcreone, 
being  distinguishable  alone  in  the  second  intercostal  space  on 
the  left  side  ;  sometimes,  indeed,  the  aortic  sound  predominates 
even  in  that  situation.  The  second  sound  of  the  heart  main- 
tains its  distinctive  chamcters  of  jiitch,  duration,  and  valvular 
quality,  unaffected  by  the  causes  which  affect  the  movements  of 
the  heart  within  the  limits  of  health,  such  as  exercise,  mental 
agitation,  Ac.  Its  intensity  even  is  not  much  affected  by  these 
causes.    These  facts  show  its  unmixed  character,  in  other  words, 
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that  it  consists  of  a  single  element  only,  a  valvular  element,  in 
this  respect  differing  from  the  first  sound  of  the  heart. 

The  first  sound  of  the  heart,  studied  at  the  situation  where 
its  intensity  is  greatest,  viz.,  over  the  apex  of  the  organ,  is  a 
mixed  sound.  In  this  situation,  it  is  said  to  be  accentuated^  that 
is,  in  the  succession  of  the  two  sounds  the  stress  falls  upon  the 
first,  while  at  the  base  of  the  heart,  and  at  other  points,  the  accent 
ifl  on  the  second  sound.  This,  however,  is  only  saying  that  over 
the  apex  the  first  sound  is  louder  than  the  second,  and  at  the 
base  of  the  heart  the  second  is  louder  than  the  first  sound.  The 
mixed  nature  of  the  first  sound  is  shown  by  the  difference  which 
it  presents  on  auscultation  over  the  apex,  and  at  other  points 
within  the  prsecordia ;  by  contrasting  its  characters  as  heard 
when  the  stethoscope  is  firmly  placed  directly  on  the  surface  of 
the  chest  with  those  which  it  presents  when  several  thicknesses 
of  some  soft  material  arc  interposed  between  the  instrument  and 
integunient,  or  when  the  instrument  is  imperfectly  applied  ;  by 
auscultating  over  the  apex  when  the  person  examined  is  placed 
in  different  positions,  and  taking  into  consideration  modifica- 
tions incident  to  certain  diseases  and  peculiar  to  certain  persons 
in  health.^  The  clinical  study  of  this  sound  in  health  and  dis- 
ease leads  to  the  conclusion  that  it  is  composed  chiefly  of  two 
different  elements.  One  of  these  elements  consists  of  a  clicking 
sound,  emanating  from  the  mitral  and  tricuspid  valves.  The 
other- element,  in  the  author's  opinion,  proceeds  from  the  move- 
ments of  the  apex  of  the  heart  against  the  thoracic  walls.  In  a 
practical  point  of  view,  however,  it  is  unimportant  whether  the 
latter  element  be  thus  explained  or  whether  it  be  accounted  for 
on  the  hypothesis  of  a  sound  caused  directly  by  muscular  con- 
traction. Keferring  it  to  the  movements  of  the  apex  against  the 
thoracic  walls,  this  element  may  be  called  the  element  of  impul- 
^on^  and  the  other  element  the  valvidar  elements    These  names 

*  Vide**  On  the  ClinicalStudy  of  the  Heart-sounds  in  Health  and  Disease"  (prize 
essay  by  the  author),  Trans.  Am.  Med.  Association,  1858.     This  essay  contains 
ft  full  account  of  the  results  of  the  clinical  study  of  this  sound  under  the  different 
circumstances  mentioned  above. 

'  Discussion  of  this  opinion,  respecting  the  mechanism  of  the  element  of  im- 
pulsion of  the  first  sound,  is  waived  in  this  work.  The  reader  is  referred  to  the 
^^uthor'a  prize  essay  on  the  clinical  study  of  the  heart-sounds  for  the  grounds  on 
"^hich  the  opinion  is  entertained.  I  will  simply  add  here  that  the  experiment  of 
placing  Cammann's  stethoscope  over  the  naked  heart,  when  exposed  in  a  living 
Animal,  seems  to  mo  sufficient  to  disprove  the  hypothesis  that  muscular  contrac- 
tion furnishes  an  element  of  the  first  sound.     The  first  sound  in  this  experiment 
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will  Ije  emjilojed  in  this  work  to  distinguish  from  each  ottj 
the  two  elcTiiGiita  conijKiaing  the  first  Boiiml,  Of  the  fact  of  tlie 
niaxiiuiiiii  of  intensity  of  the  first  sound  being  at  the  apex,  the 
following  is  an  explanation :  The  right  ventricle  is  in  contact 
with  the  baee  of  the  chest  within  the  superficial  cardiac  space 
except  at  the  ai>ex;  hence,  the  valvular  sound  produced  at  the 
niitmi  orifice,  conducted  by  the  papillary  muselee,  is  loudest  at 
the  flfiex.  The  sound  duo  to  impulsion  is  loudest  in  this  situa- 
tion because  it  is  here  produced. 

The  two  elements  of  the  first  sound  are  combined  in  dift'erent 
proportions  in  diflerent  persons  in  health  ;  also,  in  different  sit- 
uatious  in  which  auscultation  is  practised,  in  different  positions 
of  the  body,  as  well  as  under  different  circnniatiinceB  pertaining 
to  disease.  At  certain  points,  the  element  of  impulsion  may  be 
eliminated,  leaving  the  valvular  element  alone  present.  The 
element  of  impulsion  predominates  and  drowns  the  valvular 
element,  often,  on  anseultation  over  the  apex.  It  predominates, 
as  a  rule,  over  the  body  of  the  heart.  At  the  base  of  the  heart 
the  valvular  element  generally  predominates.  At  the  left  border 
of  the  heart,  over  the  left  nipple,  the  valvular  element  predomi- 
nates, and,  on  carrying  the  stetho8co()e  to  the  loft  of  this  point 
for  a  certain  distance,  the  element  of  impulsion  is  eliminated, 
and  the  valvular  element  rerjiains,  leaving  the  sound  as  purely 
valvular  in  quality  and  as  short  as  the  second  sound.  The  val- 
vular element  predominates  generally  at  the  right  border  of  the 
heart  and  at  all  the  points  removed  from  the  prsecordial  region 
where  the  first  sound  is  appreciable.  These  facts,  established 
by  the  clinical  study  of  the  heart-sounds  in  health,  show  that, 
although  the  element  of  impulsion  predominates  over  the  apex 
and  body,  only  the  valvular  element  is  much  difhised  beyond 
the  limits  of  the  organ.  The  valvular  element  is  less  intense 
than  the  second  sound,  the  latter  being  often  heard  in  situatiolis 
to  which  the  former  is  not  transmitted,  viz..  on  the  lateral  sur- 
faces of  the  chest,  in  the  right  infra-clavicular  region,  and  over 
the  hack.  The  explanation  of  the  fact  that  the  valvular  element 
of  the  firat  sound  is  generally  weaker  than  the  second  sound,  not- 
withstanding the  auricular  are  so  much  larger  than  the  semi- 

fi  inteniely  valvular.  This  sound  gnmctimra  haa  r  fimilar  intense  vnlvular 
qunlity,  in  raEea  uf  grpitt  funccitinal  excilcTncnt  of  tbe  organ,  when  ihe  stetho- 
scope IB  Mpplied  on  the  ehest  over  the  point  of  apex-beat,  the  element  of  impul— 
lion  being,  from  some  CHUto,  wanting. 
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lunar  valves,  is  as  follows:  The  mitral  and  tricuspid  curtains^ 
when  the  systole  of  the  ventricles  takes  place,  are  floated  out 
and  in  apposition  to  each  other  in  consequence  of  the  ventricles 
being  filled  with  blood.  The  effect  of  the  ventricular  systole, 
therefore,  is  simply  to  make  the  curtains  suddenly  and  forcibly 
tense.  On  the  other  hand,  the  aortic  and  pulmonic  valves, 
resting  in  contact  with  the  walls  of  the  arteries,  "are  expanded, 
as  well  as  made  tense,  by  the  rkcoil  of  these  arteries  on  the 
columns  of  blood.  The  difference  in  size  between  the  auricular 
curtains  and  the  semilunar  valves  explains  the  lowness  of  the 
pitch  of  the  valvular  element  of  the  first  sound,  and  the  higher 
pitch  of  the  second  sound  of  the  heart. 

The  relative  intensity  of  the  valvular  element  and  the  ele- 
ment of  impulsion,  in  the  first  sound  of  the  heart,  varies  con- 
siderably in  difterent  healthy  persons.  The  variation  is  still 
greater  in  cases  of  disease.  The  element  of  impulsion  is  marked 
in  proportion  to  the  power  of  the  ventricular  systole,  and  the 
extent  of  the  movements  of  the  apex  in  contact  with  the  thora- 
cic parietes.  The  intensity  of  the  valvular  element  is  also  aftected 
by  the  ventricular  systole ;  but  another  important  condition  is 
involved,  namely,  the  quantity  of  blood  within  the  ventricles  at 
the  time  of  their  contraction.  If  the  ventricles  are  well  filled 
with  blood,  the  valves  are  nearly  or  quite  closed  when  the  ven- 
tricular systole  takes  place.  The  valvular  tension  then  yields  a 
feeble  sound.  The  valvular  element  may,  indeed,  be  wanting  if 
the  ventricles  be  distended  with  blood  in  some  cases  of  disease. 
On  the  other  hand,  in  proportion  as  the  quantity  of  blood  is 
small  when  the  ventricular  systole  takes  place,  the  range  of 
movement  of  the  valvular  curtains  is  greater,  and,  other  things 
being  equal,  the  intensity  of  the  valvular  element  is  increased. 
Different  affections  thus  increase  or  diminish  the  intensity  of 
the  valvular  element  accordingly  as  the  quantity  of  blood  in  the 
ventricular  cavities  is  increased  or  diminished. 

The  valvular  element  of  the  first  sound,  as  stated  already,  is 
due  to  th^  action  of  the  mitral  and  tricuspid  valves.  Is  the 
Bound  emanating  from  each  of  these  valves  ever  distinguishable 
from  the  other?  Clinical  observation  warrants  an  aflirmative 
answer  to  this  inquiry.  Over  the  inferior  border  of  the  heart, 
near  the  xiphoid  cartilage,  this  element  frequently  differs  in 
pitch  from  the  same  element  when  heard  in  the  same  person  at 
or  without  the  left  nipple.     This  may  be  considered  as  suflicient 
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to  reiiik-r  it  at  least  highly  probable  that  the  source  of  the  sound 
in  the  latter  aituation  ia  at  the  mitral,  and  iu  the  former  situa- 
tion at  the  tricuspid  valves. 

A  striking  point  of  disparity  between  the  first  and  second 
sound  of  the  heart  relates  to  the  extent  of  variation  in  intensity 
in  different  persons,  and  in  the  same  pei-son  under  ditferent  cir^ 
eunistaneos,  within  the  limits  of  health,  as  well  as  in  eonnection 
with  disease.  The  first  sound  varies  considerably  in  intensity 
according  to  the  energy  with  which  the  heart  contracts,  and 
according  to  the  posture  assumed ;  it  is  often  feeble  when  the 
person  lies  on  the  back  as  compared  with  intensity  in  the  sitting 
posture,  or  lying  on  the  left  side.  The  second  sound,  on  the 
other  hand,  undergoes  little  change  in  intensity  under  these 
and  other  circumstances,  irrespective  of  morbid  conditionfl. 
The  variation  to  which  the  tirst.  sound  is  liable  relates  chiefly 
to  the  element  of  impulsion.  The  valvular  element,  like  the 
second  sound  of  the  heart,  ie  not  subject  to  as  nmch  variation 
in  intensity,  exclusive  of  disease. 

The  relatively  greater  length  of  the  first  sound  of  the  lieart, 
as  compared  with  the  second  sound,  depends  on  the  element  of 
impulsion.  In  proportion  as  this  element  is  predominant,  the 
sound  ia  prolonged  ;  and,  on  the  other  hand,  whenever  this  ele- 
ment is  eliminated,  the  first  sound  is  no  longer  than  the  second. 
The  interval  between  the  first  and  second  sound  is  determined 
by  tite  length  of  the  first  sonnd.  This  interval  is  shortened  in 
proportion  as  the  first  sound  is  prolonged,  and  it  is  lengthened 
in  proportion  as  the  element  of  impulsion  of  the  first  sound  ia 
impaired  or  eliminated.' 

The  foregoing  brief  account  of  the  heart-sounds  in  health 
embraces,  as  concisely  as  jiossihle,  the  more  imjwrtant  of  the 
conclusions  deduced  from  the  results  of  the  analysis  of  the 
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pressed,  w»j  b* 


In  this  rpprESpntatinn,  a  bur  in  triple  lime  carreeponds  to  n  revolution  of  tbi 
heart,  that  if,  tho  period  from  one  \reai  to  Rnulbi^r.  The  crotchet  stHnds  fi>r  Iht 
flrat  sound ;  tile  qunver  rest  for  tile  brief  Intcrvui  between  the  Snl  nnd  second 
sound ;  the  qunvor  for  the  second  sound,  Hnd  the  orulchct  rest  for  the  long  in- 
terval or  ptMte.  To  sbuw  n  difference  of  pilch  the  first  sound  it  represented  bjr 
F,  and  the  second  sound  by  C,  williout,  however,  attempting  to  express  this  dif- 
:e  with  Riusical  accuracy. 
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phenomena  obtained  by  auscultation  in  the  examination  of 
twenty-five  persons  presumed  to  be  entirely  free  from  disease, 
the  phenomena  being  carefully  noted  at  the  time  of  the  exami- 
nation. It  remains  now  to  notice  the  modifications  of  the  heart- 
sounds  observed  in  connection  with  hypertrophy  of  the  heart. 
The  modifications  significant  of  hypertrophy  diflfer  materially 
from  those  which  pertain  to  dilatation.  The  former  relate  to 
the  present  subject.  The  latter  will  be  noticed  in  another  section 
in  connection  with  enlargement  by  dilatation. 

Hypertrophy  of  the  left  ventricle  tends  to  intensify  the  ele- 
ment of  impulsion  of  the  first  or  systolic  sound.     The  impulsive 
movements  against  the  walls  of  the  chest,  are  proportionate  to 
the  hyperti-ophy  of  this  ventricle.     Exceptions  to  this  rule  occur 
when  the  form  of  the  organ  is  so  changed  that  the  apex  fails  to 
come  into  contact  with  the  thoracic  walls.     All  observers  have 
remarked  that  in  cases  of  hypertrophy,  the  first  sound  is  notably 
dull  and  prolonged.     The  dulness  and  prolongation  of  this  sound, 
as  compared  with  the  second,  in  health,  are  due  to  the  element 
of  impulsion.     It  is,  therefore,  quite  intelligible  that  when  the 
impulsive  movements  are  increased,  the  eff^ects  on  this  sound  are 
abnormal  dulness  and  prolongation,  as  well  as  exaggerated  inten- 
sity.    Mere  exaggeration  of  this  sound  is  by  no  means  in  itself 
significant  of  hypertrophy.     Increased  muscular  action  of  the 
heart,  as  in  some  cases  of  functional  disorder,  renders  the  sound 
abnormally  intense,  so  that  it  is  sometimes  appreciable  at  a  dis- 
tance from  the  chest,  and  painfully  perceived  by  the  patient. 
Both  elements  of  the  sound,  under  these  circumstances,  are  ex- 
aggerated.    This  is  also  true  in  cases  of  pure  hypertrophy,  i.  f., 
not  associated  with  valvular  lesions ;  but  in  hypertrophy  the 
element  of  impulsion  is  relatively  more  exaggerated  than  the 
valvular  element,  and  hence,  the  dulness  and  prolongation  are 
marked,  as  well  as  the  increased  intensity.     Modifications  aftect- 
itig  the  valvular  element  of  the  first  sound  are  of  importance 
chiefly  in  connection  with  the  diagnosis  of  valvular  lesions.    The 
modifications  significant  of  hypertrophy  relate  more  especially 
to  the  element  of  impulsion. 

My  clinical  observations  have  led  me  to  regard  exaggeration 
of  the  tricuspid  portion  of  the  valvular  element  of  the  first  sound 
as  evidence,  in  some  cases,  of  hypertrophy  of  the  right  ventricle. 
To  determine  the  fact  of  its  exaggeration,  the  valvular  element 
of  the  first  sound  is  to  be  compared  at  the  inferior  boundary  of 
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the  heart,  near  the  xiphoid  cartilage,  %\'ith  this  element  at~^^| 
left  border  of  the  heart  at  or  without  the  left  nipple.  In  health, 
this  element  of  the  first  sound  is  notahly  more  feeble  in  the  for- 
mer thaiiintholattersituatioii.  If  the  valvular  sound  he  equally 
or  more  marked  at  the  inferior  boundary  of  the  heart,  provided 
the  mitral  valves  are  sound,  it  is  evidence  that  hypertrophy  of 
the  right  ventricle  exists,  if  other  signs  of  cardiac  enlargement 
be  at  the  same  time  present. 

Moditications  of  the  second  or  diastolic  sound,  incident  to 
hypertrophy,  may  affect  the  aortic  and  the  pulmonary  soaud 
separately  or  comhined.  The  pulmonary  and  the  aortic  Bound 
are  in  relation  respectively  to  the  right  and  left  ventricle.  The 
expansion  of  the  semilunar  valves  succeeding  the  ventricular 
systole  is  due,  in  a  great  measure  at  least,  to  the  systolic  con- 
traction of  the  ventricles.  The  column  of  hlood  propelled  from 
the  ventricles  diTates  the  aorta  and  pulmonary  artery,  and  the 
recoil  due  to  the  elasticity  of  the  coats  of  these  vessels  during 
the  ventricular  diastole  gives  rise  to  the  expansion  of  the  valves, 
and  thna  occasions  the  second  sound.  This  is  the  explanation 
of  the  mode  in  which  the  expansion  of  the  valves  is  produced. 
The  force  derived  from  the  elasticity  of  the  arteries,  it  is  obvi- 
ous, must  be  proportionate  to  the  power  of  the  ventricular  sys- 
tole. The  dilatation  of  the  aorta  and  pulmonary  artery  is  greater 
the  more  powerful  are  the  contractions  of  the  ventricles,  and  the 
recoil  of  the  arterial  coats  ia  stronger  the  more  the  vessels  have 
been  dilated.  Hence,  the  intensity  of  the  second  sound  of  the 
heart  repi-esenta  the  power  of  the  systolic  contractions  of  the 
ventrieles ;  and  the  aortic  and  the  pulmonary  sound  i-espectively 
represent,  in  this  respect,  the  left  and  the  right  ventricle.  The 
two  ventricles,  as  has  been  soen,  may  become  enlarged  by  hyper- 
trophy separately,  as  well  as  conjointly ;  and  when  tioth  are 
aftected  the  enlargement  of  one  generally  predominates  over  that 
of  the  other.  It  might,  therefore,  be  expected,  and  clinical  ob- 
servation shows,  that  an  abnormal  intensity  of  the  aortic  and. 
the  pulmonary  sound  separately,  may  become  a  sign  of  hyper- 
trophy aftecting,  in  the  one  case,  the  left,  and,  in  the  other  case, 
the  right  ventricle. 

Hypertrophy  of  the  left  ventricle  givea  rise  to  increased  in- 
tensity of  the  aortic  second  Bound,  that  is,  the  sound  having  its 
maximum  of  intensity  in  the  second  intercostal  space  on  the 
right  side  of  the  sternum,  provided  this  effect  be  not  preveatod>  , 
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by  attendant  circumstances  which  are  of  frequent  occurrence. 
Lesions  affecting  the  aortic  valves  and  diminished  elasticity  of 
the  aorta  from  disease  of  its  coats ;  contraction  at  the  mitral 
orifice,  or  mitral  regurgitation,  both  lessening  the  column  of 
blood  propelled  by  the  ventricle  into  the  aorta,  are  circum- 
stances which  obviously  stand  in  the  way  of  an  abnormal  in- 
crease of  the  aortic  second  sound  proportionate  to  the  aug- 
mented power  of  the  ventricle.  Hypertrophy  of  the  left  ven- 
tricle is  seldom  altogether  devoid  of  these  circumstances.  As 
a  physical  sign,  therefore,  it  has  little  value. 

Hypertrophy  of  the  right  ventricle,  on  the  other  hand,  is  sel- 
dom associated  with  circumstances  preventing  its  effect  on  the 
pulmonary  second  sound,  that  is,  the  sound  as  heard  in  the  second 
intercostal  space  on  the  left  side  of  the  sternum.    Lesions  of  the 
semilunar  valves  of  the  pulmonary  artery,  and  of  the  tricuspid 
"valves,  are  of  extremely  infrequent  occurrende.     Exaggerated 
intensity  of  the  pulmonary  second  sound,  therefore,  is  highly 
significant  of  hypertrophy  of  this  ventricle.     This  effect  is  espe- 
ciially  marked  if,  in  conj  auction  with  increased  power  of  the 
ventricular  systole  there  exist  congestion  of  the  pulmonary 
vessels  involving    obstruction   to   the   free  passage  of   blood 
through  the  lungs.     The  resistance  which  the  column  of  blood 
propelled  into  the  pulmonary  artery  then  meets  with,  induces  a 
greater  dilatation  of  this  artery  during  the  ventricular  systole, 
and,  consequently,  a  stronger  recoil  after  the  systole,  thus  giving 
rise  to  a  louder  pulmonary  second  sound.     Congestion  of  the 
lungs,  due  to  mitral  contraction  or  regurgitation,  generally  co- 
exists with  hypertrophy  of  the  right  ventricle,  and  stands  to 
the  latter  in  the  relation  of  causation.   In  estimating  the  amount 
of  exaggerated  intensity  of  the  pulmonary  second  sound,  it  is  to- 
be  compared  with  the  aortic  second  sound  in  the  same  inter- 
costal space  on  the  right  side  of  the  sternum.     In  making  this 
comparison,  however,  it  is  to  be  borne  in  mind  that  lesions  affect- 
ing the  mitral  orifice  (cofitraction,  or  regurgitation,  or  both), 
which  are  often  associated  with  hypertrophy  of  the  right  ven^ 
tricle,  involve  diminished  intensity  of  the  aortic  sound  by  lessen- 
ing the  amount  of  blood  propelled  by  the  contraction  of  the  left 
ventricle  into  the  aorta.     Under  these  circumstances,  the  pul-^ 
monary  second  sound  may  be  more  intense  than  the  aorticy 
although  its  actual  intensity  be  not  augmented.     Increased  \Ur- 
tensity  of  the  pulmonary  second  sound,  occurring  in  conuectioa 
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with  the  mitml  lesions  just  named,  will  be  again  noticed  

treating  of  these  lesions.  It  is  also  to  be  borne  in  mind  that  in 
mere  fmietional  excitement  of  the  heart,  both  the  pulmonary 
and  aortic  second  sound  acquire  an  abnormal  intensity.  Uudor 
tliese  circumstances,  the  second  Boimd,  in  both  situations,  is 
alike  exaggerated.  Abnormal  increase  of  the  intensity  of  the 
sound  emanating  from  either  the  aorta  or  pulmonary  artery,  is 
more  significant  of  liypertrophy  than  when  the  sound  from  both 
of  these  sources  is  alike  augmented.  But  with  respect  to  the 
second,  as  well  as  the  first,  sound,  abnormal  increiise  of  inten- 
sity is  to  be  considered  as  a  sign  of  hypertrophy  only  when  other 
physical  signs  of  enlargement  of  the  heart  are  at  the  same  time 
present. 

Enlargement  of  the  heart  gives  rise  to  certain  abnormal 
changes  as  regards  the  respiratory  mumiur  and  vocal  reso- 
nance within  the-  praicoi-dia,  M'hieh  possess  importance  as  physi- 
cal signs.  In  health,  the  respiratory  murmur  may,  or  may  not, 
he  perceived  within  the  superficial  cardiac  region  during  trau- 
qnil  breathing;  but  it  is  generally  heard  everywhere  within  the 
prsecordia  when  the  breathing  is  forced.  In  cases  of  enlarge- 
ment, however,  in  which  the  area  of  the  su|)erficial  cardiac 
region  is  increased,  not  only  is  the  murmur  in  tranquil  breath- 
Lug  inappreciable,  but  it  may  not  be  discoverable  although  the 
breathing  be  forced.  This  is  corroborative  of  the  more  reliable 
evidence  of  enlargement  offered  by  in'rcnssiou  and  palpation. 
The  vocal  resonance,  in  health,  when  more  or  leas  marked  over 
the  left  side  of  the  chest,  is  either  extinct  or  notably  diminished 
within  the  prH>eordia]  region.  The  boundaries  of  the  heart  may 
often  be  as  accurately  defined  by  auscultating  the  voice  as  by 
percussion ;  and,  in  coiyunction  with  the  latter  method,  the 
former  may  be  resorted  to  in  determining  the  augmented  space 
which  the  heart  occupies  in  cases  of  enlargement.  In  females, 
often,  owing  to  the  size  of  the  mammae,  the  diminution  or  extinc- 
tion of  vocal  resonance  is  more  available  in  determining  the  area 
of  the  superficial  region  than  dulness  on  percussion. 


Enlargeinent  of  Ike  pracordia  and  abnormal  movements, 
determined  by  inspection. 


% 


In  healthy  persons,  free  from  spinal  curvature,  and  any  de- 
formity of  the  chest,  the  pnccordial  region  and  the  correspoad- 
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ing  section  on  the  right  side  do  not  present  any  marked  devia- 
tion from  symmetry.  On  close  comparison  with  the  eye,  fre^ 
quently  a  slight  disparity  is  perceived,  one  side  projecting  a 
little  more  than  the  other.  Of  the  instances,  according  to  my 
observations,  in  which  this  disparity  is  perceptible,  the  right  and 
the  left  side  are  found  to  project  in  an  equal  proportion.  Of 
twenty-five  examinations  of  different  persons  in  health,  with 
well-formed  chests,  and  no  spinal  curvature,  in  seven,  no  dis- 
parity was  observable :  and  in  an  equal  number,  viz.,  in  nine, 
the  right  and  the  left  side,  respectively,  were  found  to  be 
slightly  more  prominent.  Three  of  these  persons  were  left- 
handed.  In  one  of  these  three  persons,  the  right  side  was  more 
prominent ;  in  another,  the  left  side,  and  in  one  there  was  no 
disparity.' 

Abnormal  prominence  of  the  pnecordial  region  occurs  in  cer^ 
tain  cases  of  enlargement  of  the  heart.     The  prominence  is  con- 
siderable in  some  cases  when  the  heart  becomes  enlarged  in 
early  life.     In  a  moderate  amount,  it  is  not  uncommon  in  cases 
in  which  the  affection  occurs  after  adult  age.  Prsecordial  promi- 
nence, due  to  the  accumulation  of  liquid  within  the  pericardial 
sac,  in  cases  of  pericarditis,  may  generally  be  distinguished  from 
that  due  to  enlargement  of  the  heart,  by  characters  determinable 
by  inspection,  although  the  differential  signs  obtained  by  other 
methods  of  exploration  are  more  strongly  marked.     The  shape 
of  the  praecordial  projection  is  not  the  same  in  enlargement  of 
the  heart  as  in  pericarditis  with  effusion.     In  the  latter  it  ex- 
tends more  in  a  vertical  than  in  a  transverse  direction.     In  the 
former,  the  arching  is  wider,  and  does  not  extend  much,  if  at 
all,  above  the  normal  situation  of  the  base  of  the  heart.     Prte- 
cordial  prominence  due  to  enlargement,  if  it  exist  in  a  notable 
degree,  denotes  both  hypertrophy  and  dilatation,  because  it  is 
in  this  species  of  enlargement  that  the  heart  attains  to  a  large 
size.     The  projection  is  very  rarely,  if  ever,  so  great  as  in  certain 

*  M.  Woillez  found,  of  197  subjects  in  good  health,  and  without  spinal  curva- 
ture, that  in  47  only  was  the  symmetry  absolutely  perfect.  A  projection  of  tho 
leftside,  in  front,  either  at,  or  above,  or  below  tho  nipple,  existed  in  the  propor- 
tion of  26  per  cent.  An  anterior  projection  of  the  right  side  existed  in  only  two 
iMtances.  The  proportion  of  instances  in  which  deviation  from  absolute  sym- 
metry existed  in  my  comparatively  few  examinations  agree  very  nearly  with 
those  of  M.  "Woillez.  The  proportion  of  instances  in  which  prominence  of  tho 
leftside  was  noted  is  larger  in  my  examinations,  and  the  relative  number  of  in- 
stances in  which  prominence  of  the  right  side  was  observed,  is  still  greater. 
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cases  of  chronic  pcrieanlitis.  The  intercostal  (lepreasions  are 
iiot  aljolished.  Bulging  of  the  intercostal  spaces,  which  may 
result  from  pencanlial  effusion,  of  course,  never  occurs  in  cases 
of  enlargement.  Widening  of  the  intercostal  si^aces  does  not 
take  place  to  the  aauie  extent  in  cases  of  the  latter  aa  of  the 
former.  In  enlargement,  the  apex-beat  is  generaUy  seen  and 
felt,  while  in  pei'icarditia  it  is  often  aiippressed;  and  if  appre- 
ciable in  tlielatteraffectiou,  it  is  raised  above  its  normal  position,  " 
while  in  the  former  it  is  often  lowered  and  carried  to  the  left. 
Other  points  of  diatiuction  will  be  noticed  in  treating  of  pericar- 
ditis. It  may  be  added  here  that  the  prominence  dependent  on 
enlargement  is  {lermanent  and  unchangeable,  while  that  due  to 
pericardial  eftueion  is  sometimes  developed  under  the  eyes  of  the 
practitioner,  and,  after  variations  at  dill'erent  times,  may  finally 
disappear  and  bo  followed  by  depression. 

Movements  of  impulsion  and  retraction  referable  to  the  heart 
in  cases  of  enlargement,  which  have  been  considered  in  connec- 
tion with  palpation,  are,  in  general,  appreciated  by  the  eye  aa 
■well  as  by  the  touch.  Retractive  movements  may  be  ascertained 
by  inspection  when  they  are  not  perceived  by  palpation.  The 
retraction  of  the  apex-beat  is  sometimes  plainly  seen,  when  an 
impulse  cannot  be  felt.  The  alternate  movements  in  difterent 
intercostal  spaces,  wliich  were  described  as  determined  by  palpa- 
tion, are  best  ascertained  by  inspection.  The  applicability  of 
this  method  of  exploratiou  to  the  study  of  the  movements  com- 
mnnicated  by  the  heart  to  the  thoracic  walls,  is  to  be  home  in 
mind,  but  it  is  needless  to  rejieat  in  this  oounection  the  accong^^ 
of  these  movements,  which  has  been  already  given.  ^^H 

6.  Increased  size  of  the  chest  as  dderrained  by  inensuration. 

The  value  of  mensuration  in  casea  of  enlargement  of  the  heart^^- 
consists  iu  its  giving  exactitude  to  certain  of  the  signs  obtnincil — 
by  insj>ection.  It  is  not  essential  to  obtaining  data  for  diag — ■ 
nosis. 

Ae  regards  measurements  of  the  healthy  chest,  with  referenc^^ 
to  the  praxiordia,  the  following  are  the  conchiaions  doiiuced  froir^ 
twonty-tive  examinations  in  which  the  circumference  waa  mea^- — 
ured  with  graduated  inelastic  tape,  and  diametrically  by  meani^ 
of  callipers.  Equality  of  the  two  sides  of  the  chest,  and  a  greate"*" 
sise  of  the  left  side,  aa  regards  circumference  and  antero-posterio-.^ 
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diameter,  do  not  alone  constitute  evidence  of  cardiac  or  other 
iutra-thoracic  disease.  This  statement  holds  good  within  certain 
limits ;  in  other  words,  greater  size  of  the  left  than  of  the  right 
side  bejond  half  an  inch,  either  by  diametrical  or  circular 
measurement,  points  to  the  existence  of  disease.  Diametrical 
measurement  gives  a  larger  number  of  instances  in  which  the 
two  sides  are  equal,  than  circular  measurement,  the  ratio  being 
six  to  eleven.  The  right  side  was  greater  in  eleven  instances  as 
measured  by  the  tape,  and  in  seven  as  measured  by  callipers.  A 
greater  size  of  the  left  side  existed  in  an  equal  number  of  in- 
stances as  determined  by  the  tape  and  callipers,  viz.,  in  five.  In 
all  of  sixteen  cases  in  which  diametrical  measurement  showed 
greater  size  of  either  the  right  or  left  side,  the  same  results  had 
been  previously  obtained  by  inspection,  with  a  single  exception. 

Thus,  in  confirming  and  giving  greater  exactitude  to  the  re- 
sults of  inspection,  as  respects  the  size  of  the  chest  in  cases  of 
cardiac  disease,  diametrical  is  to  be  preferred  to  circular  meas- 
urement. 

The  antero-posterior  diameter  of  the  chest  at  the  prsecordia  is 
increased  in  certain  cases  of  enlargement  of  the  heart.  In  deter- 
mining that  it  is  due  to  cardiac  disease,  abnormal  conditions 
referable  to  the  lungs  or  pleura,  increasing  the  size  of  the  chest, 
are  to  be  excluded  by  the  absence  of  the  signs  denoting  their 
existence ;  and  the  abnormal  increase  of  the  diametrical  dimen- 
sions of  the  left  side  is  referred  to  an  abnormal  condition  of  the 
heart,  not  alone  by  the  exclusion  of  diseases  aftecting  other 
intra-thoracic  structures,  but  by  concomitant  signs  of  cardiac 
enlargement.  The  advantage  of  mensuration  as  already  stated, 
is  mainly  in  corroborating  the  evidence  afforded  by  the  eye,  and 
in  enabling  the  physician  to  determine  with  greater  precision 
the  amount  of  disparity  between  the  two  sides.  In  recording 
cases,  it  is  more  satisfactory  to  note  the  results  of  a  comparison 
of  the  two  sides  in  figures  than  to  express  them  in  terms  which 
are  somewhat  indefinite;  such  as  slight,  moderate,  great,  &c. 
With  reference  simply  to  diagnosis  in  individual  cases,  inspec- 
tion suffices  without  resorting  to  measurement. 

The  diagnosis  in  cases  of  enlargement  of  the  heart  and  of 
hypertrophy  must  rest  on  the  physical  signs.  The  symptoms 
may  point  to  these  lesions,  and  aftbrd  corroborative  evidence  of 
their  existence,  but  they  are  not  adequate  to  lead  to  positive 
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conchisioiis.  80  far  as  conoenis  enlargeiiieut,  it  is  determinable 
with  great  ease  and  preciBion  by  means  of  physical  sigiie  in  the 
vast  majority  of  cages.  To  determine  whether  hyperti-ophy  or 
dilatation  predominate  is  more  difficult,  but  in  moat  instances  it 
is  practicable  with  dne  knowledge  and  care.  As  regards  these 
two  forms  of  eulargonienf,  the  differential  diagnosis  will  be  con- 
sidered in  treating  of  enlargement  by  dilatation  in  an  after-part 
of  this  chapter.  The  signs  involved  in  the  diagnosis  of  enlarge- 
ment and  hyjjertrophy  are  fewer  and  more  simple  than  would 
appear  from  the  space  devoted  to  the  subject  in  this  chapter. 
The  subject  wonld  here  require  comparatively  brief  considera- 
tion had  it  not  been  reqnisite,  in  this  connection,  to  introduce 
an  account  of  the  phenomena  obtained  by  physical  exploration 
in  health,  as  the  i»int  of  departure  for  studying  the  phenomena 
of  disease,  not  alone  with  reference  to  the  diagnosis  of  the  affec- 
tions treated  of  in  this  chapter,  but  of  those  which  are  to  be 
subsequently  considered.  A  considerable  portion  of  the  present 
section  has  been  occupied  with  facta  which  belong  to  anatomy 
and  physiology  rather  than  pathology.  Having  been  here  in- 
troduced, it  will  only  be  necessary  to  allude  to  these  facts  here- 
after in  treating  of  subjects  as  preliminary  to  which  they  are 
equally  important.  For  the  convenience  of  the  reader,  a  reca- 
pitulation of  the  i)hysical  signs  of  enlargement  and  of  hyper- 
tropliy  is  giveu  in  the  summaries  which  follow, 


SUMMABY  OF  TUE  PHYSICAL  SlONS  OF  ENLARGEMENT  OF  THE  HEART. 

1.  Percussion. — Tlie  area  of  the  superficial  cardiac  region  ex- 
tended beyond  the  range  of  healthy  variation.  The  degree  of 
dutnesa  within  this  area  greater  than  in  health,  and  the  sense  of 
resistance  more  marked.  The  limits  of  the  deep  cardiac  region, 
in  other  woi-ds,  the  boundaries  of  the  heart,  generally  defined  by 
careful  percussion,  the  dimensions  of  the  space  which  the  heart 
occupies  being  tlius  ascertained  with  precision,  and  tiie  form  of 
the  organ  delineated  on  the  chest.  Enlargement  of  the  right  or 
left  auricle  sometimes  determined  by  the  extent  of  the  area 
of  dulness  at  the  base  of  the  heart  on  the  right  or  left  side  of 
the  sternum. 

2.  Palpation, — The  apex-beat  moved  to  the  left  of  its  normal 
position,  and  lowered,  the  extent  of  variation  in  either  respect 
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being  proportionate  to  the  degree  of  enlargement,  provided -ex- 
trinsic causes  be  excluded.  The  area  within  which  the  apex-beat 
is  felt,  extended  beyond  the  range  of  health.  Abnormal  im- 
pulses felt  in  two,  three,  or  more  intercostal  spaces ;  the  addi- 
tional impulses  either  synchronous  or  alternating  with  the  apex- 
beat,  in  some  instances  referable  to  the  auricles,  although  due  to 
the  ventricular  systole ;  and,  when  felt  in  the  epigastrium,  due 
to  the  action  of  the  right  ventricle. 

3.  Auscultation. — The  respiratory  murmur  not  appreciable 
within  the  superficial  cardiac  region  in  tranquil  breathing,  and 
sometimes  wanting  when  the  breathing  is  forced  ;  feeble  over  a 
larger  area  within  the  prsecordia  than  in  health.  The  boundaries 
of  the  heart  defined  by  abrupt  cessation  or  notable  diminution 
of  vocal  resonance,  and  the  augmented  space  which  the  organ 
occupies,  in  this  way  determinable  in  corroboration  of  the  evi- 
dence aftbrded  by  percussion. 

4.  Inspection. — Abnormal  projection  of  the  praecordial  region 
in  some  cases ;  the  projection  considerable  if  the  enlargement 
take  place  in  early  life.  The  movements  of  impulsion  deter- 
mined, which  are  also  ascertained  by  palpation ;  movements 
sometimes  seen  which  are  not  perceptible  to  the  touch,  especially 
movements  which  commence  by  depression  with  the  systole  of 
the  ventricles.  Alternate  movements  of  intercostal  spaces  often 
apparent  to  the  eye,  which  are  imperfectly  ascertained  by  palpa- 
tion. 

5.  JUevsuration. — Prominence  of  the  pnecordia  greater  than 
the  corresponding  portion  of  the  chest  on  the  right  side ;  in 
some  cases  apparent  on  inspection,  but  determined  w^ith  pre- 
cision by  diametrical  measurement.  Mensuration  also  employed 
in  determining  with  accuracy  the  dimensions  of  the  superficial 
and  deep  cardiac  regions,  the  position  of  the  apex-beat  relatively 
to  the  nipple,  the  median  line,  &c. 


Summary  of  Physical  Signs  distinctive  of  Enlarge^ient  by 

Hypertrophy. 

1.  Palpation. — Abnormal  force  of  the  apex-beat,  denoting  not 
merely  excited  action  of  the  heart,  but  augmented  power  of  the 


74 


KNtAKOBHSNT    OF    THE    HBABT. 


pyetole  of  the  left  ventricle,  the  impulsion  prolonged,  and  att 
A  eti'oiig  impulse  in  the  epigastrium  in  cases  of  hypertrophy  of 
the  right  veatrifle  ;  the  impulsions  sonjetimes  communicated  to 
the  lower  part  of  the  sternum,  and  extending  more  or  less  over 
the  site  of  the  liver,  A  strong,  heaving  movement  of  the  prte- 
cordia,  in  distinction  from  the  shock,  more  or  less  violent,  due 
merely  to  augniented  functional  activity  of  the  ventricles. 

2.  AusfuHation. — Increased  intensity  of  the  aortic  second  aound, 
and  eepecially  of  the  element  of  impulsion  of  the  first  sound,  in 
hypertrophy  of  the  left  ventricle,  rendering  the  first  sound  dull 
and  prolonged,  as  well  as  ahnormally  intense.  Exaggerated  in- 
tensity of  the  pulmonary  second  sound,  in  hypertrophy  of  the 
right  ventricle,  esjiecially  if  associated  with  obstruction  to  the 
pulmonary  circulation.  Augmentation  of  the  tricuspid  valvular 
element  of  the  first  soinid  in  some  cases  of  hypertrophy  of  tl|^B 
right  ventricle,  ^H 

TREATMENT    OF    HYPERTROPHY. 


False  notions  of  the  pathology  of  hypertrophy  have  hereto- 
fore led  to  erroneous  principles  of  treatment.  It  has  been  con- 
sidered an  object  of  treatment  to  devise  the  most  eft'ective  means 
of  diminishing  the  hypertrophy,  and,  if  this  be  not  practicable, 
of  preventing  its  progressive  increase.  For  these  ends,  formerly 
copious  and  repeated  abstractions  of  hlood  were  employed,  in 
conjunction  with  low  diet,  after  the  plan  of  Valsalva  and  Albe^ 
tini,  Italian  physicians.  This  treatment  was  found  to  be  pe^ 
nicious,  but,  instead  of  being  discarded,  the  same  plan,  not 
carried  to  the  same  extent,  was  recommended  by  Hope,  Bouil- 
laud,  and  others,  and  has  been  generally  pursued  up  to  a  recent 
date.  A  better  understanding  of  the  jiathological  rela'tiouaof 
hypertrophy  leads  to  the  coaclusiou  that  therapeutical  ineasui'es 
designed  to  diminish  or  prevent  it,  are  likely  to  do  harm  iu  so 
far  as  they  have  efficiency  in  promoting  these  ends.  Considered 
in  connection  with  the  antecedent  morbid  conditions  which  ^ve 
rise  to  it,  conditions  involving  impediment  to  the  circulation, 
hypertrophy,  so  far  from  being  an  evil,  is  an  important  provision 
against  the  dangers  incident  to  aecumulation  of  blood  within  the 
cavities  of  the  heart,  and  against  the  evils  of  dilatation,  the  lat- 
ter being  muuh  the  more  serious  of  the  two  forma  of  enlargSe  -^ 
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ment.  In  the  great  majority  of  cases,  enlargement  of  the  heart 
is  the  result  of  valvular  lesions.  These  lesions  often  exist  for  a 
long  time  before  they  give  rise  to  symptoms  which  lead  the  pa- 
tient to  suppose  that  he  is  affected  with  disease.  When  cases 
first  come  under  the  notice  of  the  practitioner,  it  is  evident  that 
the  enlargement  has  been  going  on  for  months  or  even  years. 
The  amount  of  enlargement,  when  the  chest  is  for  the  first  time 
examined,  shows  that  it  is  not  of  recent  production.  We  have 
Been  that,  as  regards  hypertrophy  associated  with  dilatation,  the 
former,  as  a  rule,  takes  precedence  in  time.  The  hypertrophy, 
in  short,  compensates,  during  a  greater  or  less  period,  for  the 
disturbance  of  the  circulation  caused  by  the  valvular  lesions ; 
and  so  long  as  the  enlargement  consists  of  this  conipensating 
increase  of  muscular  structure,  and  consequently  of  muscular 
power,  the  patient  experiences  little  or  no  inconvenience,  pro- 
vided nothing  occurs,  like  aneemia,  for  example,  to  weaken  the 
force  of  the  heart's  action.  It  is  when  the  hypertrophy  has 
readied  the  limit  of  its  progress,  and  dilatation  has  followed, 
that  serious  inconveniences,  referable  to  the  heart  and  circula- 
tion, begin  to  be  felt.  With  this  general  view  of  the  pathologi- 
cal character  of  hypertrophy ,  the  indications  for  treatment  may 
be  embraced  in  three  classes,  namely :  1.  To  prevent  or  limit,  as 
far  as  practicable,  impediment  to  the  circulation  which  arises 
from  valvular  lesions  or  other  conditions,  and  which  thus  gives 
rise  to  hyj)ertrophy  ;  2.  To  obviate,  as  far  as  possible,  weakness 
of  the  heart,  and  a  tendency  to  dilatation ;  3.  To  quiet  undue 
excitement  and  irregular  action  of  the  heart. 

The  antecedent  pathological  conditions  giving  rise  to  hy- 
pertrophy, namely,  valvular  lesions,  pulmonary  emphysema,  and 
Bright's  diseases,  are  not  of  a  nature  to  admit  of  removal. 
The  physician,  however,  can  do  something  towards  preventing 
or  limiting  the  impediment  to  the  circulation,  which  is  the  im- 
mediate effect  of  these  conditions,  and  which  is  the  intervening 
cause  of  the  hypertrophy.  This  indication  is  fulfilled  by  avoid- 
ing extrinsic  causes  which  excite  unduly  the  action  of  the  heart, 
by  the  employment  of  measures  designed  to  equalize  and  tran- 
quillize the  circulation,  and  in  some  cases  by  diminishing  the 
contents  of  the  vascular  system.  Excessive  muscular  exercise 
is  objectionable,  but,  as  will  be  seen  presently,  within  certain 
limits  it  is  not  to  be  prohibited,  but  enjoined.  Excesses  in  eat- 
ing and  in  the  use  of  stimulating  drinks  are  to  be  avoided. 
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ifeiital  excitement  helongs  in  the  same  category.  Tlie  circula- 
tion is  equalized  by  Boeuring,  as  far  ae  may  be,  for  the  different, 
and  especially  the  remote  parts  of  the  body  a  proper  projjortion 
of  blood,  thus  preventing  its  undue  aecunmlation  within  the 
cavities  of  the  heart.  For  this  end,  the  surface  of  the  body 
Bhould  be  guarded  against  the  influence  of  cold,  and  revulsive 
measures,  such  as  warm  and  stimulating  pcdiluvia,  are  to  be 
resorted  to  if  the  circulation  in  the  extremities  be  slnggisb. 
Constipation,  if  it  exist,  claims  ajijiropriate  remedies.  Blood- 
letting is  permissiljle  only  when  there  exists  over-repletion  of 
the  general  vascular  system,  tlie  objict  being,  hy  lessening  the 
mass  of  blood,  to  facilitate  its  circulation.  This  object  should 
be  clearly  understood.  It  is  easy  to  understand  that  if  the  ves- 
sels be  abnormally  full  of  blood,  an  irremediable  impediment  to 
the  circulation  is  likely  to  occasion  greater  accumulation  in  the 
heart  than  when  the  mass  of  blood  to  be  circulated  doea  not 
exceed  the  normal  amount.  The  existence  of  such  a  state  can 
alone  furnish  the  indication  for  bloodletting,  and  the  removal  of 
this  state  must  constitute  the  limit  to  which  it  may  with  pro- 
priety be  carried.'  Carried  beyond  this  limit,  the  detraction  of 
blood  can  hardly  fail  to  he  pernicious.  Injudiciously  practised, 
bloodletting  is  injurious  in  proportion  as  it  impoverishes  the 
blood  and  weakens  the  muscular  power  of  the  heart.  The  end 
for  which  bloodletting  is  employed  may  generally  be  fulfilled  by 
other  methods  of  depletion  which  involve  less  risk  of  doing 
barm.  Tlie  use  of  saline  laxatives  and  diuretics,  conjoined  with 
a  somewhat  restricted  diet,  and,  more  especially,  with  restriction 
in  the  quantity  of  fluid  ingeeta,  will,  in  most  instances,  accom- 
plish the  object.  These  means  are  to  be  preferred  on  account  of 
their  being  free  from  the  evils  attending  the  spoliative  ettects  of 
bloodletting. 

Inconveniences,  which  hypertrophy  alone  would  not  occasion, 
arise  from  its  association  with  cau.'^s  which  produce  weakness 
of  the  heart.  All  observers  have  noticed  the  evils  of  coexisting 
aniemia.  Impoverishment  of  the  blood  renders  the  heart  irri- 
table, easily  excited  into  violent  and  irregular  activity,  while  its 

'  II  i<i  HSEiimeil  thnt  hd  Rbnormiil  augniciitiilion  of  the  mass  of  blood  niiiy  exist, 
and  Ihut  when  the  masB  of  blood  U  diminUbed  by  liluudluttin);  or  otber  nieani, 
the  Tiniaela  ere  not  immedinlely  refilled.  Tbe  acaumplfon  of  Ihetv  pointi,  in 
opIJiHtiiion  to  the  epeculutive  viawB  of  boido,  is  believed  by  the  Hutbur  to  be  in 
auvurduucc  wilb  cliiiical  ubaurvulion. 
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power  of  action  is  impaired.  Alarming  sympitoms  are  some- 
times induced  under  these  circumstances,  which  are  so  entirely 
relieved  by  restoring  the  blood  to  its  normal  condition  that  pa- 
tients imagine  themselves  completely  cured.  A  patient,  for  ex- 
ample, rendered  highly  ansemic  by  lactation,  presented  dyspnoea, 
palpitation,  and  oedema  to  such  an  extent  that  .her  condition 
seemed  quite  hopeless ;  but  after  weaning,  the  use  of  tonics,  &c., 
she  recovered  apparently  perfect  health,  so  that,  except  for  the 
physical  signs  of  cardiac  disease,  the  cure  would  have  been  con- 
sidered complete.  The  combination  of  anaemia  and  enlargement 
of  the  heart  is  to  be  prevented,  if  possible  ;  and,  if  it  exist,  the 
anaemia,  if  possible,  is  to  be  removed  by  appropriate  measures 
of  medication,  diet,  and  regimen.  Irrespective  of  this  condition 
of  the  blood,  all  agencies  which  tend  to  weaken  unduly  the 
force  of  the  ventricular  contractions  are  contraindicated.  In 
proportion  to  the  weakness  of  the  heart  will  be  the  tendency  to 
dilatation  rather  than  to  hypertrophy.  The  latter  it  would  be 
desirable  to  promote,  were  this  necessary  to  prevent  the  former. 
So  long  as  hypertrophy  predominates,  the  patient  is  compara- 
tively safe.  The  inconveniences  and  dangers  are  in  proportion 
as  dilatation  is  superadded  to  hypertrophy.  It  is  an  important 
object  of  treatment,  therefore,  to  obviate  or  retard  the  tendency 
to  dilatation.  With  reference  to  this  object,  the  diet  should  be 
nutritious — a  substantial,  solid  diet,  adapted  to  the  formation 
of  blood,  rich  in  quality,  but  not  in  excess  as  regards  quantity. 
Muscular  exercise  within  certain  limits  is  to  be  encouraged 
rather  than  repressed.  In  cases  of  cardiac  disease  attended 
with  enlargement,  I  have  been  repeatedly  struck  with  the  fact 
that  persons  engaged  in  pursuits  requiring  considerable  physical 
exertions,  namely,  laborers,  mechanics,  or  active  men  of  business, 
continue  to  discharge  their  duties  for  a  long  time  without  much 
inconvenience,  but  become  rapidly  worse  as  soon  as  they  discon- 
tinue their  occupations.  I  am  convinced  that  a  certain  amount 
of  exercise  is  not  only  allowable,  but  positively  beneficial  by  pro- 
moting the  heart's  vigor  and  retarding  the  progress  from  pre- 
dominant hypertrophy  to  predominant  dilatation.  It  may  seem 
strange  to  many  readers  that  exercise  is  recommended  in  cases 
of  hy|)ertrophy,  but,  while  violent  exertions,  which  excite  un- 
duly the  action  of  the  heart,  are  to  be  avoided,  I  am  satisfied 
that  moderate  and  sometimes  even  considerable  muscular  ac- 
tivity conduces  to  the  welfare  of  the  patient.     I  can  call  to 
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mind  a  niiuilier  of  persons  affected  ivith  hypertrophy  asBiiei- 
ated  with  vaWuliir  ieeions,  who,  engaged  in  active  occupations, 
and  pursuing  no  medical  treatment,  would  he  amazed  were  they 
fully  aware  of  their  pathological  condition.  I  cannot  but  think 
that  were  the  nature  and  extent  of  the  disease  clearly  exjjlained 
to  these  persons,  and  great  quietude  enjoined,  their  chancos  for 
tolerable  health  for  a  considerable  ptiriod  would  be  niateriaily 
impaired.  Still  less  encouraging  would  be  the  prospect  were 
they  subjected  to  a  course  of  diet  and  medication  tending  to 
impoverish  the  blood,  reduce  the  vital  forces,  and  weaken  the 
power  of  the  heart.  I  cannot  avoid  the  conviction  that  I  have 
witnessed  injury  inflicted  by  this  course  of  management  in  not 
a  few  caaca. 

In  some  cases  of  hypertrophy,  the  heart  ia  unduly  excited, 
and  irregular  action  takes  place, even  when  extrinsic  causes  are, 
as  much  as  jtossible,  avoided.  In  other  words,  functional  dis- 
order, or  jmlpitation,  may  be  superadded  to  the  organic  atl'ec- 
tions.  This  is  not  only  a  source  of  inconvenience,  but  there  is 
reason  to  believe  that  the  effect  is  unfavorable  as  regards  the 
porrnaticnt  condition  of  the  heart.  To  quiet  imdue  excitement 
and  irregular  action  of  the  heart,  ia  therefore  in  these  cases,  an 
object  of  treatment.  Certain  remedies  may  be  employed  with 
advantage  for  this  object.  Digitalis  ia  found  frequently  to  pro- 
duce a  sedative  effect  without  lessening  the  power  of  the  heart's 
action.  Under  its  jodieioua  use  the  ventricular  contractions 
may  become  less  frequent,  more  regular,  and  apparently  more 
complete.  Aconite  is  a  useful  remedy  for  the  same  object.  The 
vcratrum  viriile,  if  used  for  this  object,  should  bo  employed  with 
great  circumsjiection,  in  order  to  avoid  its  depressing  effect. 
Belladonna  is  useful.  A  belladonna  plaster  worn  over  the  piie- 
cordia  has  some  effect  in  tranquillizing  the  action  of  the  heart. 
■  TJie  sedative  effect  of  the  hydrocyanic  acid  is  eometinies  useful. 
In  these  remarks  on  the  treatment  of  hypertrophy,  I  have  not 
dtacuBsed  the  feasibility  of  diminishing  the  abnonnal  growth  of 
the  muscular  walls  of  the  heart,  a  subject  concerning  which 
different  writers  have  held  opposite  opinions.  The  views  of  the 
pathological  character  of  hypertrophy  which  have  been  pre- 
sented, divest  this  subject  of  the  practical  importance  »vhich 
has  heretofore  been  attached  to  it. 
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Under-this  head  are  embraced,  in  addition  to  the  rare  eases 
of  pure  or  simple  dilatation,  that  is,  those  in  which  the  capacity 
of  the  cavities  is  increased  and  the  walls  attenuated,  all  cases  in 
which  dilatation  coexists  with,  but  predominates  over,  hyper- 
trophy. Of  the  two  kinds  of  enlargement,  this  is  by  far  the 
most  frequently  found  after  death  when  organic  disease  of  the< 
heart  proves  fatal.  In  the  cases  in  which  the  heart  attains  to 
a  very  large  size,  dilatation  almost  invariably  preponderates. 
The  cases  in  which  the  organ,  from  its  immense  bulk,  resembles 
a  bullock's  heart  {cor  boviniun\  are  those  in  which  there  exists 
great  hypertrophy,  with  still  greater  dilatation.  The  degree  of 
dilatation  varies  greatly  in  different  cases,  and  the  hypertrophy 
combined  with  it  is  also  variable.  The  preponderance  of  dilata- 
tion, when  the  heart  is  examined  after  death,  is  generally  suffi- 
ciently evident  on  inspection.  The  abnormal  increase  in  the 
dimensions  of  the  organ  exceeds  that  of  the  weight.  The  ven- 
tricular walls  collapse,  and  the  organ,  resting  on  its  posterior 
surface,  is  flattened,  inetead  of  preserving  a  globular  form,  as 
when  hypertrophy  predominates.  The  greater  increane  in  width 
than  in  length,  is  marked  in  proportion  to  the  preponderance  of 
dilatation.  Owing  to  this,  the  organ  becomes  wedgc-sha}.>ed, 
and  sometimes  presents  nearly  a  square  form. 

The  mechanism  of  dilatation  is  quite  different  from  that  of 
hypertrophy.  In  the  production  of  the  latter,  the  process  is 
vital,  whereas  in  the  former,  it  is  mechanical.  Hypertrophy  is 
a  consequence  of  over-nutrition  ;  dilatation  is  the  result  of  the 
yielding  of  the  walls  of  the  heart  to  a  distending  force,  the  con- 
dition, however,  which  stands  immediately  in  a  causative  rela- 
tion to  both  is  the  same,  viz.,  undue  accumulation  of  blood 
within  the  cavities  of  the  heart ;  hence  it  is  that  both  take 
place  either  conjointly  or  in  succession,  so  that  hypertrophy  and 
dilatation  are  very  often  associated.  Dilatation,  thus,  not  less 
than  hypertrophy,  depends  on  antecedent  affections  which  occa- 
sion impediment  to  the  circulation  through  the  vessels  or  the 
orifices  of  the  heart,  leading  to  over-accumulation  of  blood 
within  the  cavities.  These  antecedent  affections  are  the  same 
as  in  cases  of  predominant  hypertrophy ;  and  the  several  por- 
tions of  the  heart  become  affected  singly  and  in  succession,  as 
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in  the  liittor  form  of  enlargement.  It  is  not  necessary,  there- 
fore, in  thia  connection,  to  consider  the  dilatfttion  of  these  por- 
tions, respectively,  in  relation  to  the  particular  leeiona  of  the 
valves  and  orifieea  and  veseela  on  which  dilatation  and  hyper- 
trophy alike 'depend.  Moreover,  both  dilatation  and  hyper- 
trophy of  the  different  portions  of  the  heart  will  be  referred  to 
hereafter  in  treating  of  valvular  lesions.  It  wil!  snffice  to  in- 
quire into  the  circumstances  vi'hich  determiue  the  occurrence  of 
dilatation  in  the  place  of,  or,  as  is  generally  the  case,  in  addition 
to,  hypertrophy. 

The  first  efifcct  of  an  undue  accumulation  of  blood  in  the 
cavities  of  the  heart,  continued  for  a  sufttcient  period,  is  in- 
creased power  of  muscular  action  and  couseqnent  hypertrophy 
in  the  great  majority  of  cases.  Tlie  hypertrophy  is  more  or 
leas  progre^ive,  hut  it  has  its  limit.  The  abnormal  growth  of 
the  muscular  tissue  ceases  after  it  htis  progressed  to  a  certain 
extent.  But  the  morbid  conditions  inducing  over-repletion  of 
the  cavities  still  remain,  impeding  more  and  more  the  circula- 
tion. The  compensating  increase  of  the  muscular  tissue  no 
longer  taking  place,  the  walls  of  the  cavities  yield  to  the  me- 
chanical force  of  distension,  and  the  [jrogressive  enlargement 
from  this  time  onward  is  due  to  dilatation.  The  limit  of  hy- 
pertrophic enlargement  varies  in  different  persona.  If  the  hy- 
pertrophy progress  until  the  muscular  walls  attain  to  a  great 
thickness,  and  life  continue  for  a  long  period  afterward,  dilata- 
tion finally  predominates,  and  the  result  is  an  enormous  enlarge- 
ment of  tlie  heart,  a  cor  boviaum.  But  dilatation  may  com- 
mence after  moderate  or  slight  hypertrophy  has  taken  place;  in 
other  words,  the  hypertrophy  ceases  after  a  smaller  amount  of 
muscular  growth,  and  dilatation  commences.  Dilatation  may 
even  commence  without  any  previous  hyj>ertrophy,  and  the  re- 
sult is,  then,  enlargement  with  attenuated  walls,  or  simple  dilata- 
tion, a  rare  variety  of  enlargement  of  the  heart.  The  occurrence 
of  dilatation  is  determined  by  the  state  of  the  muscular  walla. 
Functional  debility  of  the  organ,  and  still  more,  changes  in  the 
muscular  fibres  prevent  that  vigorous  activity  which  induces  ab- 
normal growth,  and  yielding  of  the  walls  takes  place  early  in 
proportion  as  the  vital  power  of  resistance  is  impaired.  Aniemia, 
the  feebleness  consequent  on  pericarditis  and  adherent  iiericar- 
dium,  fatty  degeneration,  softening,  and  any  changes  which 
compromise  the  muscular  power  of  the  organ,  tend  to  abridge 
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hypertrophy/ and  favor  dilatation.  The  latter  will  therefore 
predominate  in  proportion  as  the  condition  of  the  walls  is  such 
that  thejj^arly  and  readily  yield  to  the  distension  caused  by 
the  accu^nulation  of  blood  within  the  cavities.  After  this  brief 
considoration  of  the  circumstances  determining  the  occurrence 
of  dilatation,  in  addition  to  the  incidental  remarks  already- 
made  under  the  head  of  enlargement  by  hypertrophy,  the 
reader  will  be  able  to  trace  the  relations  of  dilatation  affecting 
the  different  cavities  of  the  heart  to  lesions  of  the  mitral  and 
the  aortic  orifice,  involving  either  obstruction  or  regurgitation, 
or  both,  and  to  obstructions  affecting  the  pulmonary  and  sys- 
temic arterial  systems  at  situations  more  or  less  remote  from 
the  heart,  without  recapitulation  of  the  account  already  given 
in  connection  with  hypertrophy.  The  inquiry  arises.  Does  not 
the  heart  in  some  instances  become  dilated  in  consequence  of 
inherent  weakness,  no  antecedent  affections  existing  to  occasion 
impediment  to  the  circulation  ?  It  is  probable  that  this  some- 
times occurs  as  an  effect  of  fatty  degeneration,  pericardial  adhe- 
sions, atrophy  or  softening  of  the  muscular  fibres,  &c.  Ex- 
amples are  found  of  dilatation  associated  with  these  structural 
changes,  and  without  other  obvious  sources  of  impediment  to 
the  circulation.  These  changes  may  be  subsequent  to  dilatation, 
but  it  is  reasonable  to  suppose  that  in  some  instances  they  precede 
and  give  rise  to  it.  Clinical  observation,  however,  furnishes  no 
evidence  that  functional  weakness  alone  leads  to  dilatation,  irre- 
spective of  structural  changes  of  the  walls  of  the  heart,  or  lesions 
of  some  kind  which  occasion  impediment  to  the  circulation.  Dr. 
W.  T.  Gairdner  accounts  for  dilatation  of  the  heart,  in  cases  of 
pulmonary  emphysema,  in  the  same  way  that  he  accounts  for 
emphysema,  namely,  the  cavities  of  the  heart  are  dilated  by  the 
force  of  inspiration,  as  are  the  unobstructed  air-cells  in  conse- 
quence of  collapse  of  more  or  less  of  the  pulmonary  lobules. 
This  author  accounts  in  this  way  for,  not  only  dilatation,  but 
hypertrophy,  the  expansion  of  the  thorax  tending  constantly 
to  overload  the  heart,  and  thus  occasioning  increased  muscular 
force.  Without  adopting  this  explanation,  it  must  be  admitted 
that  Dr.  Gairdner  bases  his  explanation  on  facts  which  have 
considerable  weight.  "Of  24  cases  of  enlargement  without 
valvular  lesions,  in  21  cases  there  were  manifest  and  extensive 
old  atrophic  lesions  of  the  lungs,  with  or  without  accompanying 
emphysema,  which  is  recorded  as  having  existed  in  17  of  the 
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cases."  Dr.  Gamliier,  aUo  shows  by  an  analjais  of  fatal  cftsee, 
that  fiDlargemcnt  of  the  heart  occurs  oftener  in  emphysematOBl 
cases  than  in  mixed  oases,  the  proportion  being  as  15  to  23  per 
cent. ;  and  that,  of  the  cases  occurring  with  emphysema,  valvular 
lesions  are  present  in  a  less  proportion  than  in  the  mixed  cases, 
the  whole  nnmber  of  cases  analyzed  being  84,  To  show  that 
contraction  of  the  capillaries  of  the  lungs  from  any  cause,  or 
obstructed  circulation  through  these  organs,  will  not  give  riw 
to  enlargement  of  the  heart,  he  analyzes  18  eases  in  which  effia- 
sion  into  the  pleune  or  peritoneum,  or  other  causes,  occasioned 
compression  of  the  lungs  for  a  considerable  time,  there  being  no 
valvular  lesions.  In  only  four  of  these  cases  did  enlargement 
exist,  and  in  one  case  its  existence  was  doubtful.  On  these  data 
he  bases  the  conclusion,  that,  while  diseases  of  the  lungs  which 
merely  obstruct  or  obliterate  the  circulation  in  the  capillaries 
have  no  well-marked  tendency  to  be  associated  with  enlai^e- 
mcnt  of  _  the  heart,  those  which  produce  atrophy  of  the  pulmo- 
nary tissue  and  secondarily  emphysema  have  an  obvious  ijiSu- 
ence  on  the  heart,  and  frequently  cause  its  enlargement. 


SYMPTOMS   ANn   PATHOLOGICAL  EFFECTS   OF  DILATATION. 

The  symptoms  due  to  dilatation,  like  those  of  hypertropliy, 
are  generally  involved  with  those  incident  to  valvular  or  other 
concomitant  lesions.  In  proportion  to  the  amount  of  dilatation, 
the  muscular  power  of  the  heart  is  impaired.  The  symptoms 
distinctive  of  dilatation  proceed  from  feebleness  and  incomplete- 
ness of  the  heart's  action.  The  action  of  the  heart  is  often  ir- 
regular, as  represented  by  irregularity  of  the  pulSe  and  of  the 
apex-heats.  Both  are  abnormally  feeble.  The  pulse  may  be 
unequal  as  well  as  iri-egular.  These  symptoms  are  in  relation 
to  dilatation  of  the  left  ventricle.  The  patient  exi>cricnces  more 
or  less  uneasiness  and  nndefinable  distress,  referable  to  the  pr»- 
cordia,  but  he  is  not  conscious  of  that  powerful  action  of  the 
heart  which  characterizes  hypertrophy.  The  extremities  and 
sm-face  of  the  body  are  cool.  Lividity  may  be  apparent  on  the 
prolabia.  the  tongue,  face,  and  extremities.  The  veins,  especially 
those  of  the  neek,  may  bo  distended.  These  symptoms  are  more 
or  less  marked  in  projiortion  as  the  dilatation  affects  tlic  right 
ventricle.     Dyspnoea  will  be  prominent  in  proportion  as  the  right 
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ventricle  is  the  seat  of  dilatation.  The  recumbent  ix)sture,  with 
the  head  low,  may  be  insupportable,  and  in  an  advanced  stage, 
the  suftering  from  defective  hsematosis  may  amount  to  orthop- 
ncea.  Occurring  in  paroxysms,  this  difficulty  of  respiration  has 
been  called  cardiac  asthma.  Exercise,  and  mental  excitement 
augment  the  symptoms,  particularly  the  dyspnoea.  More  or  less 
cough  is  usually  present,  with  serous  and  sometimes  sanguinolent 
expectoration.  The  abdominal  viscera,  as  well  as  the  lungs,  are 
in  a  state  of  passive  congestion.  Owing  to  this  state,  the  liver 
may  become  more  or  less  enlarged,  and  may  be  found  to  aug- 
ment rapidly  in  size  w^hcn,  from  any  cause,  the  circulation  is 
temporarily  embarrassed  in  an  unusual  degree,  resuming  itB 
former  dimensions  when  the  paroxysm  ends  and  the  heart  re- 
covers its  habitual  strength.*  The  digestive  functions  are  weak- 
ened, but  nutrition  may  be  sufficiently  active ;  patients  do  not 
always  emaciate.  The  urine  is  not  abundant,  and  may  be  found 
slightly  albuminous,  which  is  due  to  renal  congestion,  and  is 
not  necessarily  indicative  of  structural  disease  of  the  kidneys. 
Kenal  disease  is,  how^ever,  associated,  in  a  certain  proportion  of 
cases,  with  dilatation  as  with  hypertrophy.  Finally,  oedema 
occurs,  first,  manifested  in  the  lower  extremities,  thence  extend- 
ing over  the  body,  and  eftusion  into  the  serous  cavities  succeeds, 
constituting  general  dropsy. 

This  is  an  enumeration  of  the  more  important  of  the  symptoms 
belonging  to  cases  of  enlargement  in  which  dilatation  predomi- 
nates, but  it  is  to  be  borne  in  mind  that,  in  general,  valvular  or 
other  lesions  coexist,  which,  after  inducing  more  or  less  hyper- 
trophy, have  at  length  led  to  dilatation  ;  and,  under  these  cir- 
cumstances, it  is  difficult  to  say  to  w^hat  extent  the  symptoms 
distinctive  of  this  stage  of  the  disease  may  not  be  due  to  the 
causes  of  the  dilatation,  in  other  words,  to  the  concomitant 
lesions.  But  it  is  certain  that  much,  if  not  chief  importance  is 
to  be  attached  to  the  dilatation  in  the  production  of  the  symp- 
tomatic phenomena  which  have  been  mentioned. 

The  pathological  effects  of  dilatation  are  in  a  great  measure 
embraced  in  the  foregoing  account  of  the  symptoms.  The  dila- 
tation is  the  result  of  weakness  of  the  cardiac  walls,  together 
with  an  accumulation  of  blood  within  the  cavities ;  and,  on  the 
other  hand,  it  is  the  cause  of  further  diminution  of  the  power 
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of  the  heart's  action,  and  consequent  over-replotion.  It  has, 
therefore,  an  intrinsic  tendency  to  increase.  The  evils  incident 
to  enlargement  are  raoetly  referable  to  dilatation.  Little  or  no 
inconvenience  in  felt  bo  long  as  the  heart  is  lij'pertrophied,  and 
the  capacity  of  its  cavities  not  increased.  But  in  pro|Kirlion  as 
the  latter  takes  place,  the  quantily  of  blood  to  be  propelled  from 
the  cavities  is  greater,  and  the  ability  of  the  muscular  walla  to 
contract  sufficiently  for  its  propulsion  is  lessened  ;  hence,  innde- 
quacy  of  the  motive  power  of  the  central  organ  to  carry  on  the 
circulation.  This  inadequacy  increases  in  more  than  an  arith- 
metical ratio  as  the  dilatation  progresses.  The  immediate  effect 
on  the  vascular  system  is  passive  congestion,  arising  not  alone 
from  the  defective  propelling  power  of  the  heart,  but  from  the 
obstacle  presented  to  the  return  of  blood  to  this  organ  by  the 
accumulation  within  its  cavities.  The  ulterior  etiects  dependent 
on  congestion  are,  embarrassment  of  the  functions  of  the  import- 
ant organs  of  the  body,  serous  transudation  or  dropsy,  aiid,  occa- 
sionally, hemorrhage.  An  occasional  effect  of  great  dilatation 
conjoined  with  extreme  feebleness  of  the  heart's  action,  is  the 
formation  of  eoagula  within  the  cavities  of  the  heart.  There  is 
reason  to  believe  that  in  some  instances  in  which  the  accumula- 
tion is  excessive,  and  the  contraction  of  the  walls  extremely 
feeble,  the  blood  coagulates  during  life,  and  proves  the  imme- 
diate cause  of  a  fatal  termination.  An  unusual  accumulation 
of  blood,  from  any  cause,  in  either  the  right  or  the  left  ventricle, 
when  it  ie  much  weakened  by  dilatation,  may  occasion  paralysis 
of  the  walls  by  distension,  and  thus  produce  sudden  death. 

Some  of  the  French  writers  apply  the  term  asystole  to  such 
a  degree  of  incompetency  of  the  ventricular  contractions,  as  to 
give  rise  to  the  foregoing  symptoms  and  jiathological  etiects. 
This  term  asystole,  denoting,  not,  of  course,  absence  of  the  sys- 
tolic movements,  but  a  notable  diminution  of  their  power,  was 
introduced  by  Beau,  and  is  applied  to  incompetency  of  the  sys- 
tole of  the  ventricles,  incident,  not  only  to  dilatation,  but  to 
other  cardiac  lesions,  and  even  to  purely  functional  weakness 
existing  in  a  marked  degree. 


PHYSICAL   SIGK8   DISTINCTIVE    OP   ESLARGEMEKT   BT   DILATATION. 

The  pliysical  signs  of  enlargement  of  the  heart  have  been 
already  fully  considered.     The  signs  distinctive  of  dilatation  are 
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now  to  be  noticed.  The  several  methods  of  exploration  which 
furnish  evidence  of  enlargement,  contribute  signs  pointing  to  di- 
latation in  distinction  from  hypertrophy.  The  evidence  obtained 
from  percussion  relate  to  the  form  of  the  area  of  deep  dulness. 
If  the  boundaries  of  the  heart  be  delineated  on  the  chest  by 
means  of  percussion,  the  transverse  dimension  of  the  area  ex- 
ceeds the  vertical  in  proportion  as  dilatation  predominates  over 
hypertrophy.  This  corresponds  to  the  difference  as  regards  the 
form  of  the  heart,  which  has  been  stated.  The  outline  which 
the  heart  presents  is  wedge-shaped  or  nearly  square  if  the  dilata- 
tion be  excessive.  Palpation  furnishes  negative  characters  more 
readily  available  and  striking.  The  powerful  apex-beat  of  hyper- 
trophy is  wanting ;  also  the  elevation  of  the  ribs  and  the  heaving 
of  the  praecordia.  The  impulse  of  the  apex  is  feeble,  and  may 
be  suppressed.  The  movements  of  the  organ,  owing  to  the  ex- 
tended space  in  which  it  is  in  contact  wnth  the  thoracic  walls, 
are  sometimes  obscurely  felt,  and  oftener  visible  in  two,  three, 
four,  or  even  more  intercostal  spaces,  which  together  present  an 
appearance  of  fluctuation,  or,  as  called  by  Walshe,  quasi  undu- 
lation. In  some  cases  in  which  the  thoracic  walls  are  thin,  and 
the  intercostal  spaces  wide,  the  heart  seems  to  be  almost  exposed 
to  the  vision  and  touch.  Auscultation  furnishes  certain  dis- 
tinctive points  pertaining  to  the  heart-sounds.  Both  sounds  are 
feeble  in  comparison  with  their  augmented  intensity  in  cases  of 
hypertrophy,  but  the  first  sound  is  disproportionately  weakened. 
The  first  sound  is  also  altered  in  character ;  it  becomes  short  and 
valvular,  resembling  in  these  respects  the  second  sound.  The 
latter  alterations,  although  distinctive  of  dilatation  as  contrasted 
with  hypertrophy,  are  not  peculiar  to  the  former,  and  their  true 
explanation  has  not  been  understood.  They  are  due  to  the  im- 
pairment or  absence  of  the  element  of  impulsion  in  the  first 
sound.  This  element  is  deficient  or  wanting  whenever  the  left 
ventricle  lacks  the  muscular  power  necessary  for  its  production. 
In  hypertrophy  this  element  is  intensified,  owing  to  the  increased 
force  of  the  ventricular  contractions  ;  and  in  dilatation  it  is  feeble 
or  absent,  owing  to  the  feebleness  which,  at  the  same  time,  ren- 
ders the  apex-beat  weak  or  inappreciable.  But  this  element  is 
also  impaired  or  absent  when,  from  other  causes  than  dilatation, 
the  muscular  power  of  the  heart  is  weakened.  The  intensity  of 
the  first  sound  is  diminished  disproportionately  to  that  of  the 
second  sound,  and  it  is  also  short  and  valvular  like  the  second 
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sound,  in  caees  of  fatty  degeneration,  and  of  softening  in  typhns 
fever,  and  ofperieavditis  with  effusion.  The  valvular  element  pre- 
dominates, or  is  alone  present,  in  consequence  of  the  feehlenesfl 
or  ahaenee  of  the  element  of  impulsion.  But  the  intensity  of  the 
valvular  element  is  also  more  or  less  diminished,  in  the  first 
place,  in  consequence  of  the  weakness  of  the  ventricular  con- 
tractions, ami  in  the  second  place,  because  at  the  time  when  the 
ventricular  contractions  take  place  the  quantity  of  blood  within 
the  ventricles  is  large,  causing  closure  of  the  auriculo- ventricular 
valves. 

An  adventitious  sound  or  murmur  accompanies  the  first  or 
systolic  sound  in  some  instances  of  dilatation  not  complicated 
with  valvular  lesions.  As  a  rule,  a  murmur  is  not  present  unless 
valvular  lesions  coexist,  or  the  blood  have  undergone  those 
changes  which  occasion  a  murmur  without  any  organic  affection 
of  the  heart.  This  point  will  be  noticed  in  treating  of  murmui's 
in  connection  with  valvular  lesions.  Insjwction  shows  in  certain 
cases  the  quasi-undulatory  movements  within  the  pnecordia 
which  have  been  mentioned  as  determinable  by  palpation.  They 
are  better  perceived  by  the  eye  than  by  the  touch.  Inspection 
and  mensuration  may  show  aii  abnormal  prominence  of  the 
pnecordia.  In  the  rare  cases  of  dilatation  with  attenuated  walls, 
it  may  be  true  that  enlargement  of  the  pnecordia  never  occurs. 
This  is  not  true,  however,  of  all  the  eases  in  which  dilatation 
predominates  over  hypertrophy.  Without  discussing  the  ques- 
tion whether  enlargement  by  dilatation,  aa  well  as  by  hyper- 
trophy, may  not  give  rise  to  pnccordial  projection,  this  result 
may  be  pi-oduced  by  the  hypertrophy  before  the  supervention  of 
dilatation  which  subsequently  becomes  predominant.  Absence 
of  pnecordial  prominence  does  not  then  belong  among  the  nega- 
tive signs  of  enlargement  by  dilatation. 

In  the  diagnosis  of  enlargement  by  dilatation,  assuming  the 
fact  of  enlargement  to  have  been  ascertained,  symptoms  (as  dis- 
tinguished from  signs)  have  considerable  weight.  Passive  con- 
gestions, lividity,  feeble  pulse  and  dropsical  efiusion,  in  fact, 
constitute  evidence  almost,  if  not  quite,  conclusive.  The  ob- 
structiou  due  to  the  valvular  lesions  which  arc  so  generally 
associated  with  enlargement,  it  is  true,  contributes  toward  the 
production  of  these  symptoms ;  bnt,  as  will  be  seen  when  valvu- 
lar lesious  are  considered,  the  obstruction  due  to  these  rarely,  if 
ever,  gives  rise  to  the  efteote  just  mentioned  until  dilatation  of 
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the  cavities  of  the  heart  has  taken  place.  With  the  aid  of  the 
physical  signs,  the  discrimination  between  predominant  dilata- 
tion and  predominant  hypertrophy  may  generally  be  made  with 
confidence.  The  differential  diagnosis  is  of  importance  with 
reference  to  prognosis  and  treatment.  The  prospect  of  life  and 
tolerable  health  is  less  in  proportion  as  dilatation  predominates, 
and  the  management  involves  attention  to  incidental  events 
which  do  not  occur  as  long  as  hypertrophy  predominates.  For 
the  convenience  of  comparison  with  the  physical  signs  distinc- 
tive of  hypertrophy  (see  page  73),  the  signs  distinctive  of  dilata- 
tion are  embraced  in  the  following  summary. 


Summary  or  the  Physical  Signs  distinctive  of  Enlargement 

BY  Dilatation. 

1.  Percussion. — The  transverse  dimensions  of  the  space  occu- 
pied by  the  heart  greatly  exceeding  the  vertical,  the  form  of 
this  space  corresponding  to  the  wedge-like  or  square  form  of  the 
organ  when  the  dilatation  is  excessive. 

2.  Palpation. — The  apex-beat  devoid  of  abnormal  force  and  in 
some  instances  suppressed.  Absence  of  heaving  movement  of 
the  ribs  and  prsecordia. 

3.  Auscultation. — The  element  of  impulsion  of  the  first  sound 
deficient  or  absent,  and  the  sound  short  and  valvular,  in  these 
respects  resembling  the  second  sound. 


treatment  of  dilatation. 

"With  certain  qualifications,  the  indications  for  the  treatment 
of  dilatation  are  the  same  as  in  cases  of  predominant  hypertro- 
phy. The  impediment  to  the  circulation  dependent  on  the 
lesions  which  coexist  in  the  great  majority  of  cases  cannot  be 
removed,  but  the  effects  may  be  mitigated  by  avoiding  extrinsic 
causes  which  excite  unduly  the  action  of  the  heart.  Limiting 
the  attention  to  the  diminution  of  the  mass  of  blood,  it  might 
seem  that  bloodletting  would  fulfil  an  important  indication. 
But  it  is  to  be  considered  that  bloodletting  impoverishes  the 
blood,  and  the  secondary  consequences  are  weakness  and  irrita- 
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bility  of  the  muscular  structure  of  the  heart.  These  conse- 
quences are  hurtful  to  an  extent  greatly  overbalancing  the  ad- 
vantage of  temijorariiy  diminishing  the  quantity  of  Itlood.  No 
advantage  to  be  derived  from  this  measure  can  comi>enBate  for 
the  evils  of  antcmia.  Bearing  in  mind  the  immediate  effects  of 
bloodletting  on  the  composition  of  the  blood,  and  the  secondary 
effects,  due  to  impovorished  blood,  on  the  muacular  structure, 
the  cases  in  which  it  is  called  for  seldom,  if  ever,  occur.'  These 
remarks  will,  measurably,  hut  not  nearly  to  the  same  extent, 
apply  to  other  methods  of  depletion,  namely,  saline  purgatives 
and  diuretics.  Excessive  mnscular  exercise,  mental  excitement, 
and  other  extrinsic  causes  exciting  nnduly  the  action  of  the 
heart,  are  to  be  avoided.  Warmth  of  the  external  surface,  and 
revnlsive  measures  to  attract  blood  to  the  extremities,  are  indi- 
cated oftener  and  more  strongly  in  cases  of  dilatatiou  than  in 
eases  of  hypertrophy. 

The  measures  which  in  hypertrophy  are  pursued  in  order  to 
prevent  dilatation,  are  not  less  indicated  when  the  latter  exists. 
The  great  end  in  the  management  is  to  increase  the  muscular 
power  of  the  heart.  For  this  end,  the  diet  should  be  as  highly 
nutritious  as  possible,  and  the  ijuantity  of  liquid  iugesta  as  small 
as  is  comjiatible  with  comfort.  In  the  arrangement  of  diet,  the 
state  of  the  digestive  organs  is  to  be  consulted,  Imjierfect  or 
labored  digestion  involves  excited  action  of  the  heart,  and  ia  to, 
be  carefully  avoided,  AVhen  indigestion  exists,  palliative  rem&- 
dies  are  to  be  pi-escribed  ;  and  remedies  to  improve  the  digestive 
function,  namely,  tonics  aud  the  judicious  use  of  stimulants, 
■onstitute  an  important  part  of  the  treatment.  Preparations  of 
ron  are  especially  indicated  if  there  be  anemia.  Constipation 
is  to  be  prevented.  Exercise,  within  certain  limits,  is  to  be  en- 
joined. The  injury  arising  from  excessive  muscular  exertion 
has  been  referred  to ;  but  an  extreme  of  quietude  is  not  leaa 
hurtful.  How  is  the  judicious  mean  to  be  determined?  The 
experience  of  the  jiatient  must  be  the  guide.  An  amount  or  a 
kind  of  exercise  which  excites  unduly  the  action  of  the  heart  or 
occasions  dyspncea  is  to  be  abstained  from ;  but  exercise  short 
of  these  eftects  will  be  useful.  Patients  who  follow  avocations 
which  involve  manual  labor  will,  in  geueraI,do  better  to  pursue 
their  callings,  ob8er\-ing  the  precaution  just  mentioned,  than  to 
relinquish  all  occupation.  The  necessity  for  an  undue  amount 
of  labor  in  order  to  obtain  a  livelihood  is  a  calamity  for  persfOna 
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affected  with  cardiac  disease  ;  but  a  condition  in  life  in  which 
there  is  no  other  motive  for  exertion  than  the  attainment  of 
health  is  sometimes  equally  calamitous.    Patients  of  the  latter 
class  should  be  encouraged  to  engage  in  sports  which  afford  the  \ 
requisite  exercise,  and,  at  the  same  time,  interest  the  mind,  such  I 
as  shooting,  fishing,  and  travelling.     An  advantage  of  no  small  / 
account,  incidental  to  pursuits  which  involve  both  exercise  and  v 
mental  occupation,  accrues  from  the  diversion   of  mind  and 
cheerfulness  which  they  promote.     Depression  and  gloomy  fore- 
bodings are  to  be  obviated  as  far  as  possible,  and  with  a  view  to 
this,  as  much  encouragement  should  be  given  as  the  nature  of 
the  case  will  permit.     In  a  large  proportion  of  the  cases  which 
the  physician  meets  with  in  practice,  he  may  conscientiously 
encourage  hopes,  not  of  cure,  but  of  tolerable  health  for  an  in- 
definite period.      The  common  notion  that  disease   of  heart   . 
generally  ends  in  sudden  death  may  be  removed  by  positive  as- 
surances of  its  falsity. 

Remedies  to  allay  undue  excitement  and  irregularity  of  the 
heart's  action  are  indicated  in  cases  of  dilatation,  as  well  as  in 
cases  of  hypertrophy.  As  a  remedy  with  reference  to  irregu- 
larity of  the  heart's  action  incident  to  dilatation,  digitalis  often 
manifests  a  truly  remarkable  eflicacy.  Of  the  different  prepara- 
tions the  tincture  is  to  be  preferred  on  account  of  its  being 
more  reliable  as  regards  strength.  Digitaline,  however,  has 
still  more  this  advantage,  and  is,  perhaps,  entitled  to  preference. 
With  respect  to  this  remedy  in  cases  of  enlargement  both  by 
hypertrophy  and  by  dilatation,  there  has  been  much  discussion, 
and  there  is  a  singular  discrepancy  of  opinion  among  ditterent 
clinical  observers.  Some  consider  it  a  remedy  which  weakens 
the  heart,  and  therefore  not  indicated  in  dilatation.  It  has  even 
been  supposed  that  sudden  death  may  be  sometimes  attributable 
to  the  use  of  this  remedy.  On  the  other  hand,  others,  regarding 
it  as  a  cardiac  tonic  or  stimulant,  consider  that  the  weakness  of 
the  heart  incident  to  dilatation  is  an  indication  for  its  use,  and 
that  it  is  contraindicated  by  hypertrophy.  Without  discussing 
these  different  opinions,  it  may  be  assumed  that,  given  in  small 
or  moderate  doses,  for  example,  from  ten  to  thirty  drops  of  the 
tincture,  it  cannot,  imder  any  circumstances,  have  much  potency 
to  harm,  and  it  cannot  prove  a  dangerous  remedy.  That  it 
renders  the  action  of  the  heart  slower  and  more  regular  is  unde- 
niable.    With  reference  to  these  effects,  Bouillaud  calls  it  "  the 


90  ENLARGEMENT    OF    THE    HEART. 

opium  of  the  heart."  That  it  produces  these  effects  without 
weakening  the  organ  may  be  assumed,  and  clinical  observation 
appears  to  show  that,  under  its  use,  the  heart,  already  weakened 
by  dilatation,  acts  with  increased  strength.  With  these  views, 
it  is  a  remedy  useful  in  cases  both  of  hypertrophy  and  of  dila- 
tation. Aconite  is  also  useful,  and,  perhaps,  also,  the  veratrum 
viride;  but  these  and  other  cardiac  sedatives  should  not  be 
pushed  beyond  the  effect  of  tranquillizing  the  action  of  the 
heart. 

The  paroxysms  of  dyspnoea  or  orthopnoea,  sometimes  the 
source  of  great  distress  in  cases  of  dilatation,  are  to  be  palliated 
by  antispasmodic  remedies  and  revulsive  applications.  Of  the 
former,  the  ethers,  and  of  the  latter,  sinapisms,  dry  cupping, 
and  stimulating  pediluvia,  are  the  most  efficient. 

The  treatment  of  dropsy  dependent  on  cardiac  disease  is  de- 
ferred until  after  the  consideration  of  valvular  lesions. 


CHAPTER   II. 

LESIONS,  EXCLUSIVE   OF  ENLARGEMENT,  AFFECTING 

THE  WALLS  OF  THE  HEART. 

Atrophy  of  the  heart — Fatty  growth  and  degeneration — Symptoms  and  pathological  effects 
of  fatty  growth  and  degeneration — Physical  signs  and  diagnosis  of  fatty  growth  and 
d^eneration — Treatment  of  fatty  growth  and  degeneration — Softening  of  the  heart  in 
typhus  and  typhoid*  fever  and  other  affections — Treatment  of  softening  of  the  heart — 
Induration  of  the  heart — Cardiac  anenri^m  and  aneurism  of  the  coronary  artery — 
Rupture  of  the  heart — Carcinoma,  tuheroulosis,  extravasation  of  hlood  and  cysts. 

Exclusive  of  enlargement,  the  heart  is  liable  to  various  lesions 
aiFecting  the  walls  of  the  organ.  Atrophy  is  one  of  these ;  fatty 
growth  and  degeneration  constitute  others ;  other  lesions  are, 
softening  and  induration,  and  in  this  category  may  be  included 
aneurism  of  the  heart  and  rupture.  This  chapter  will  be  de- 
voted to  the  consideration  of  these  different  organic  affections, 
taken  up  in  the  order  in  which  they  have  just  been  mentioned. 


ATROPHY  OF  THE  HEART." 

The  muscular  substance  of  the  heart  is  sometimes  diminished, 
the  cavities  not  being  enlarged,  but,  on  the  contrary,  their  capa- 
city lessened.  The  organ  is  reduced  in  size  below  the  normal 
limits.  In  the  adult  subject  it  may  resemble  in  bulk  the  heart 
of  a  child.  The  weight  corresponds  to  the  diminution  in  size. 
This  reduction  in  size  and  weight  does  not  involve  necessarily 
any  cliange  in  the  appearance  of  the  organ  in  other  respects, 
the  only  deviation  from  the  normal  condition  being  the  diminu- 
tion in  volume  and  in  the  thickness  of  the  ventricular  walls. 

This  is  undoubtedly  to  be  considered  as  an  organic  affection  of 
the  heart,  but  it  very  rarely,  if  ever,  occurs  except  in  harmony, 
so  to  speak,  with  other  morbid  conditions,  and  under  circum- 
stances in  which  it  neither  occasions  unpleasant  consequences, 
nor  clainjs  attention  in  a  therapeutical  point  of  view.     It  is 
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infidentnl  to  chrotiic  tliseaeeB  of  long  dumtioii,  characterized  1^ 
gradual,  progressive  emaciation.  It  is  observed  in  some  cases 
of  pulmonary  tuberculosis,  and  more  especially  in  cases  of  car- 
cinoma. It  follows,  in  some  instances,  pericardial  adhesions 
and  calcification  of  the  coronary  arteries.  It  sometimes  exists 
in  connection  with  a  superabundance  of  fat  on  the  exterior  of 
the  heart,  and  may  be  due,  in  these  instances,  as  in  cases  of  peri- 
cardial adliesions,  to  mechanical  pressure  of  the  organ  continued 
for  a  long  period.  The  conditions  giving  rise  to  it  are  diminu- 
tion of  the  mass  of  blood,  and  of  its  nutritive  materials — con- 
ditions involving  diminished  exertion  of  the  muscular  power  of 
the  organ.  The  heart  wastes  like  other  muscles  when  badly 
nourished  and  insufficiently  exercised.  But,  under  the  circum- 
Btanccs,  that  is,  in  \'iew  of  coexisting  tuberculosis  or  carcinoma, 
or  some  other  atfection,  which,  like  these,  terminates  fatally 
after  slowly  progressive  emaciation,  the  atrophy,  so  far  from 
being  an  evil,  may  perhaps  belong  among  the  conservative  pro- 
visions of  which  the  f)athological  history  of  even  the  most  fatal 
forms  of  disease  furnishes  ilhistratious. 

The  symptoms  of  atrophy  of  the  heart  in  these  cases,  it  ia 
sufficiently  clear,  must  he  those  which  denote  feebleness  of  the 
circulation;  but  inasnmch  as  an  enfeebled  circulation  due  to 
other  morbid  conditions,  precedes  and  gives  rise  to  the  atrophy, 
it  must  be  diflicult  to  decide  to  what  extent  the  symptoms  are 
dependent  on  the  latter.  Nor  are  the  symptoms  denoting  feeble- 
ness of  the  circulation  distinctive  of  this  jiarticular  lesion  of  the 
heart.  They  are  incident  alike  to  dilatation,  futty  degeneration, 
softening,  &c.  The  physical  signs  are  more  distinctive,  and,  in 
fact,  suffice  for  the  diagnosis.  The  boundaries  of  the  suiicrficial 
and  deep  cardiac  regions  are  within  the  extreme  limits  of  health  i^ 
the  apex-beat  is  indistinct  or  wanting,  and  the  heart-souudB 
abnormally  feeble,  and  may  be  inappreciable. 

This  form  of  atrojihy  may  be  congenital.  It  is  ohaerved 
connection  with  the  arrest  of  development  of  other  organs,  n« 
especially  the  genital  organs,  and  it  is  oftener  observed  iu  fenii 
than  in  males. 

To  atrophy  with  diminished  volume  and  weight  of  the  heart, 
may  be  added  degenerative  disease  of  the  muscular  structure  of 
the  organ.  Fatty  degeneration  is  the  disease  oftenest  associated. 
The  presence  of  dark  or  brown  grannies  in  the  place  of  the  mus- 
cular substance  constitutes  a  variety  which  has  been  called  pig- 
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mentary  atrophy.  With  the  latter  fatty  degeneration  is  gene- 
rally combined.*  These  degenerative  lesions  diminish  the  mus- 
cular power  of  the  heart  out  of  proportion  to  the  diminution 
in  volume  and  weight  of  the  organ.  The  smallest  heart  which 
has  fallen  under  my  observation,  weighed  four  and  a  half  ounces; 
the  walls  of  the  left  ventricle  were  not  over  a  quarter  of  an  inch 
in  thickness,  and  the  cavities  were  not  enlarged.  The  muscular 
walls  of  the  ventricle  were  flabby  and  of  a  fawn  color.  The 
structure  was  not  examined  microscopically,  but  it  can  scarcely 
be  doubted  that  fatty  degeneration  existed.  Fatty  liver  in  a 
marked  degree  coexisted.  The  patient,  in  this  case,  was  a  female, 
who  was  admitted  into  hospital  with  pleurisy,  accompanied  with 
large  effusion,  on  the  left  side.  Thoracentesis  was  twice  resorted 
to  with  temporary  relief.  Death  took  place  by  asthenia.  Feeble- 
ness of  the  pulse  was  a  notable  feature ;  it  was  scarcely  appreci- 
able during  the  latter  weeks  of  life. 

A  specimen  of  brown  or  pigment  atrophy  came  under  my 
observation  in  a  hospital  case  of 'death  from  gastric  ulcer.  The 
heart  weighed  7  ounces.  On  section  the  divided  surfaces  had  a 
slate  or  bronzed  color.  The  liver  in  this  case  was  notably  small, 
weighing  only  29  ounces. 

Atrophy  with  increased  size  of  the  cavities,  the  volume  of  the 
heart  being  greater,  and  the  weight  less,  than  in  health,  has  been 
already  referre4  to  in  treating  of  dilatation.  It  docs  not  claim 
distinct  consideration  as  a  variety  either  of  dilatation  or  atrophy. 
I  presented  a  specimen  at  a  meeting  of  the  New  York  Patho- 
logical Society,  March  12, 1868,  in  which  the  muscular  substance 
of  the  right  ventricle  was  notably  diminished,  and  over  a  space 
of  about  the  size  of  half  a  dollar,  the  muscular  structure  had 
nearly  disappeared,  a  few  fibres  only  being  seen  when  the  ven- 
tricular side  was  held  between  the  eyes  and  a  strong  light. 
Fibroid  tissue  had  taken  the  place  of  the  muscular  structure. 
The  patient,  in  this  case,  entered  hospital  with  pleuro-pneu- 
monia,  and  fell  dead  in  walking  from  the  water-closet  to  his  bed. 
The  right  ventricle  was  greatly  dilatpd  and  filled  with  dark, 
loose  coagula.  There  were  no  valvular  lesions.  The  sudden 
death  was  attributable  to  paralysis  of  the  heart  from  distension 
caused  by  an  accumulation  of  blood  in  the  right  cavities. 

Atrophy  of  the  heart  may  exist  in  a  marked  degree,  although 


•  Raynaud,  op.  cit. 
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the  weight,  as  well  as  volame,  of  the  or^ii  is  increased.        

acciimulntion  of  fat  may  be  sufficient  to  cause  enlargeraont,  ob 
regards  both  volume  and  weight,  while  the  nuiscular  substance 
is  diniiuiahed.  Carcinoma  and  other  morbid  products,  in  the 
aame  way,  lead  to  atrophy,  and  also  to  ctdargement.  These 
changes,  however,  tall  under  other  heads  than  atrophy. 

Atrophy,  denoted  by  dimiiit^hetl  voiunie  and  weight,  without 
degenerative  disease,  does  not  call  for  treatment,  as  already 
stated.  In  these  cases,  as  a  rule,  the  atrophy  atfecta  about 
equally  all  portions  of  the  heart.  The  treatment  when  associ- 
ated with  degenerative  lesions,  either  with,  or  without,  increase 
of  weight  or  volume,  will  be  considered  in  other  subdivisions 
of  this  chapter.  ^^ 
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"With  the  undue  acenmuUtion  of  fat  are  connected  lesions 
quite  dift'ereut  in  character  and  importance,  according  to  the 
difference  of  situation  in  whicli  the  fat  accumulates.  More  at 
less  fat  is  generally  present  in  health  on  the  outer  surface  of 
the  heart  after  early  infancy,  esj^tecially  on  the  riglit  ventricle, 
at  and  near  tlie  base  of  the  organ.  It  is  most  abundant  between 
the  ventricle  and  auricle,  and  around  the  coronary  vessels.  It 
accumulates  to  an  abnormal  extent  in  some  cases.  A  moderate 
amount  of  over-accumulation  is  frequently  met  with  in  post- 
mortem examinations,  when  there  had  been  during  life  no 
symptoms  of  disease  of  the  heart.  If  the  quantity  do  not  con- 
siderably exceed  the  normal  average,  although  it  must  in  some 
measure  eniViarraas  the  movements  of  the  organ,  it  does  not  occa- 
sion any  appreciable  inconvenience.  When  the  accumulation  is 
excessive,  however,  from  its  weight  it  leads  to  enfeebled  mus- 
cular action  and  consequent  weakness  of  the  circulation.  It 
may  also  favor  dilatation  if,  from  other  causes,  the  blood  accu- 
mulate unduly  within  the  cavities  of  the  heart.  Without  those 
concurrent  causes,  it  may  induce  atrophy  A^nth  diminished  size 
of  the  muscular  portion  of  the  heart.  This  variety  of  fatty 
heart  occurs  after  the  middle  [teriod  of  life,  in  persons  who  pre- 
sent evidence  of  an  "adipose  diathesis,'"  viz.,  accumulation  of 


'  This  term  is  borrowed  from  my  friend,  Prof,  Grass.  Elements  of  pMthi>- 
logical  Anntomy,  third  edilion,  1857.  Dr.  Bellitigliam  hIbo  roskei  u«e  of  the  term 
•Tatty  diathesu."     Treatise  on  Heart,  part  ii,  1867. 
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fat  in  different  organs  and  beneath  the  integument,  conBtituting 
corpulency.  ^Not  infrequently,  however,  it  occurs  in  persons 
who  are  not  corpulent.*  The  heart  is  sometimes  completely 
encased  in  a  thick  layer  of  adipose  substance,  which  alters,  in  a 
marked  degree,  the  external  appearance  and  form  of  the  organ. 
The  volume  of  the  heart  is  often  increased,  not  alone  by  the  fatty 
deposit,  but  by  more  or  less  dilatation.  Beneath  the  fatty  layer 
the  muscular  substance  may  not  present  any  structural  change. 
It  is,  however,  generally  unusually  pale,  and  the  texture  softened. 

An  accumulation  of  fat  between  the  muscular  fibres  is  followed 
by  more  serious  consequences  than  when  the  deposit  is  limited  to 
the  surface  of  the  organ.  The  pressure  upon  the  fibres  causes 
functional  weakness,  and  is  more  likely  to  induce  atrophy.  The 
power  of  the  heart  in  propelling  the  currents  of  blood  and  in 
resisting  the  force  of  distension  from  accumulation  within  the 
cavities  is  proportionately  lessened.  Hence,  feebleness  of  the 
circulation  and  proneness  to  dilatation  in  proportion  to  the 
amount  of  deposit  in  this  situation.  The  deposit  in  this  situa- 
tion may  be  in  the  form  of  adipose  vesicles  and  infiltrated  oily 
matter.  Generally  when  fat  accumulates  between  the  muscular 
fibres  there  is  more  or  less  over-accumulation  upon  the  surface  of 
the  heart ;  but  exceptionally  it  accumulates  in  the  former  and  not 
in  the  latter  situation. 

Another  variety,  much  more  serious,  and  differing  essentially 
in  character,  is  called  fatty  degeneration.  The  fat,  in  the  form 
of  oil-drops  or  granules,  replaces  the  muscular  substance  and 
constitutes  a  form  of  fatty  atrophy.  This  variety  may  be  asso- 
ciated with  the  preceding  varieties  of  fatty  heart,  but  it  occurs 
independently  of  the  latter.  It  affects  more  especially  the  left 
ventricle,  while  the  varieties  consisting  of  abnormal  growth  of 
the  adipose  vesicles  are  most  abundant  on  and  within  the  right 
ventricle.  It  may  be  pretty  uniformly  diffused  over  the  left 
ventricle  or  over  the  whole  heart,  but  it  is  oftener  confined  to 
circumscribed  patches  or  strips.  The  portions  affected  assume 
a  yellowish  or  fawn  color,  which  is  somewhat  characteristic, 
and  if  the  heart  be  affected  in  disseminated  patches  it  presents 
a  mottled  aspect.  Examined  with  the  microscope,  the  striae  or 
transverse  markings  of  the  fibres  are  indistinct  or  wanting,  and 


*  Of  49  cases  analyzed  by  Dr.  T.  K.  Chambers  (Decennium  Pathologicum),  it 
was  associated  with  general  corpulence  in  20,  and  occurred  in  persons  not  corpu- 
lent in  29.     Vide  Bellingham,  op.  cit.,  part  ii. 
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in  place  of  the  proper  constitnents  of  the  imiatiiilar  fibre  tliere 
are  oil-glnlmlos  nnd  granules  in  more  or  leeB  abuudance  accord- 
iug  to  tbi?  aniouut  of  degeneration. 

The  fatty  degeneration  may  be  limited  to,  or  more  marked 
in,  either  the  outer  or  tbe  inner  layer  of  mnscular  fibres  L-om- 
posiug  the  ventricular  walla.  It  may  extend  to  the  pnpilliirj' 
niuacles  and  the  interventricular  ficptnm.  The  portions  which 
have  undergone  fatty  degeneration  are  softened,  and,  ra  will  k 
Been  presently,  when  rupture  of  tbe  heart  tiike-a  place  it  ia  owing 
generally  to  this  structural  change  ha^-ing  occurred.  If  the  (ie- 
generative  change  have  extended  over  a  considerable  portion  of 
tbe  heart,  the  organ  is  flabby,  tbe  walls  collapse,  and  the  incised 
surfaces  give  to  tbe  touch  an  unctuous  sensation.  The  softening 
is  shown  by  the  little  force  required  to  penetrate  tbe  muscular 
substance  with  the  finger.  It  is  evident  that  in  proportion  to 
the  degree  and  extent  of  this  structural  change  the  muscnlar 
power  of  the  heart  must  be  impaired.  In  bo  far  as  fat  repWefl 
tbe  muscular  substance,  tbe  heart  is  incapacitated  to  projtel  the 
blood  with  adequate  force,  and  it  more  readily  yields  to  disten- 
sion from  the  accumulation  of  blood  in  the  cavities.  In  boido 
specimens  the  larger  part  of  the  muscular  substance  is  found  W 
have  disap[ieared,the  fibres  preserving  their  outline,  but  consist- 
ing of  fat  in  place  of  their  proper  anatomical  elements. 

The  distinct  pathological  character  of  fatty  degeneration,  ae 
compared  with  fatty  growth  upon  the  heart  and  between  the 
muscular  fibres,  is  a  point  of  importance.  The  term  degeveror 
lion  implies  a  conversion  of  the  muscular  substance  into  fnt. 
Tliat  tbe  mechanism  of  fatty  degeneration  does  involve  tlii* 
transformation  is  tbe  view  entertained  by  some  distinguished 
pathologists,'  Tbe  muscular  substance,  according  to  tbis  view, 
ondergooB  a  metamorphosis,  tbe  elements  recombining  to  form 
fatty  matter,  as  muscular  tisane  after  death  is  supposed  to  be 
converted  into  adipocere.  If  this  view  be  correct,  it  is  not  Btrictij' 
accurate  to  call  tbe  fatty  matter  a  deposit ;  it  is  not,  at  all  events. 
deposited  primarily  as  fat,  but  as  tbe  substance  of  the  muscle. 
Nor  is  tbe  change  due  to  perverted  nutrition:  it  is  duetoft 
chemical,  not  a  vital  process.  Another  explanation  attributes 
the  change  to  a  process  of  replacemeiit  rather  than  conversion, 

'  For  tbo  eridcnce  to  bo  adduced  in  support  of  tliU  doctrino,  tbe  render  ii  r^ 
ferred  to  an  article  by  Dr.  liichurd  Quoin  (in  Medico-Chirurgical  TranaittioiMi 
ixiii)  on  Pultj  Diteaae  of  the  Heart. 
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the  fat  being  an  abnormal  deposit,  which  takes  the  place  of  the 
muscular  substance.  The  change,  agreeably  to  this  explanation, 
does  not  consist,  properly  speaking,  in  a  degeneration  of  struc- 
ture, but  in  the  substitution  of  one  anatomical  element  for 
another,  and  it  has  been  proposed  to  employ,  as  a  more  accurate 
mode  of  expression,  the  term  substitution  instead  of  degeneration.' 
They  who  adopt  the  latter  view  regard  atrophy  of  the  muscular 
tissue  as  the  first  step  in  the  local  pathological  process.  The 
anatomical  elements  disappear  by  absorption,  and  fat  is  deposited 
in  their  place.  It  is,  perhaps  as  reasonable  to  suppose  that  the 
primary  change  is  the  fatty  deposit,  the  removal  of  the  anatom- 
ical elements  of  the  muscular  tissue  taking  place  subsequently, 
the  atrophy  thus  being  not  a  prior,  but  a  consecutive  condition. 
On  what  antecedent  morbid  conditions  are  the  different  forms 
of  fatty  disease  of  heart  dependent  ?  Morbid  growth  or  hyper- 
trophy of  the  adipose  tissue,  as  already  stated,  is  often  associated 
with  that  tendency  to  superabundance  of  fat  which  constitutes 
obesity.  This  tendency  is  directed  toward  the  heart,  after 
middle  life,  in  persons  of  indolent  and  luxurious  habits,  and  in 
those  who  are  addicted  to  the  use  of  alcoholic  beverages.  Active 
exercise  and  a  well-regulated  diet  serve  to  protect  the  heart 
against  accumulation  of  fat,  even  when  the  adipose  diathesis  is 
marked.  Fatty  degeneration  occurs  independently  of  this  dia- 
thesis. It  is  a  question  whether  it  involves  a  prior  alteration 
of  the  blood,  or  is  to  be  regarded  as  an  effect  of  conditions 
purely  local.  The  latter  view  is  favored  by  the  doctrine  that 
muscular  atrophy  precedes  the  fatty  deposit ;  and,  on  the  other 
hand,  if  the  deposit  take  precedence,  a  predisposing  condition 
of  the  blood  is  reasonably  inferred.  The  latter  supposition  is 
sustained  by  the  fact  that,  although  this  variety  of  fatty  heart 
occurs  in  persons  who  are  not  corpulent,  it  is  usually  found  in 
association  with  fatty  degeneration  in  other  parts,  especially 
the  liver,  spleen,  and  the  arterial  coats.  Prof  R.  W.  Smith,  of 
Dublin,  has  reported  cases  in  which  free  oil  was  collected,  after 
death,  in  considerable  quantity,  from  the  blood  contained  in  the 
vessels  and  heart-cavities.*  As  suggested  by  Robin,  the  oil  in 
these  cases  may  have  exuded  from  the  tissues  as  a  result  of  post- 

1  Ch.  Robin,  vi^/eChiraie  Anatoraique;  alsoDictionnairede  M^decine  (Nysten), 
art.  Degeneration. 

'  These  cases  are  reported  in  the  Dublin  Journal  of  Medical  Science,  first 
series,  vol.Jx,  p.  411.     See  Stokes  on  Diseases  of  the  Heart  and  Aorta. 
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mortem  tleconipOBition,  and  in  one  of  the  cases  its  presence  in  the 
cavities  of  the  heart  may  be  explained  by  the  fact  that  rupture 
of  the  ventriole  had  occurred.  Facts  go  to  ahow  that  the  etiology 
involves  both  general  and  local  causes. 

Among  the  local  causes  is  irflpairment  of  nutrition  from  ob- 
struction of  the  coronary  arteries.  Of  eighty-three  cases  analyzeil 
by  QuaiTi,  these  arteries  were  calcified  or  obstructed  in  twenty- 
five.  Atheromatous  and  calcareous  disease  of  the  coroa&ry 
arteries  especially  lead  to  impairment  of  nutrition  from  the  Cwt 
that  these  arteries  do  not  communicate  with  each  other  by  anas- 
tomosing branches.  Embolism  or  thrombosis  of  these  veeaelB 
occasions  functional  weaknese  and  softening  without  fatty  de- 
generation, the  obstruction  thus  produced  being  sudden,  instead 
of  gradual  as  it  is  from  atheroma  and  calcification.  Pericarditis 
and  endocarditis  are  reckoned  as  local  causes,  Wagner  found 
fatty  degeneration  after  pericarditis  in  17  of  35  cases  of  the  latt«r 
disease,  and  in  28  of  75  caaes  of  valvular  lesions.'  It  is  often 
associated  with  enlargement  of  the  heart  dependent,  not  only 
on  valvular  lesions,  but  on  emphysema  and  Bright's  dieeaaes. 
The  author  just. referred  to  found  it  in  12  of  35  cases  iu  wUch 
enlargement  of  the  heart  was  secondary  to  affections  of  the 
kidneys.  Of  49  cases  of  fatty  degeuei-ation  analyzed  by  Dr.  T. 
K.  Chambers,  the  heart  was  enlarged  in  29, 

Fatty  degeneration  occurs  in  connection  with  certain  general 
affections  sufficiently  often  to  render  probable  a  causative  rela- 
tion. It  occurs  in  connection  with  the  tuberculous  and  the  car- 
ciuomatous  cachexia ;  it  is  stated  to  occur  also  in  the  essential 
fevers,  and  in  caaes  of  pytemia  or  septicteiula.  It  is  incident 
to  the  toxical  effects  of  phosphorus,  arsenic,  and  some  other 
poisons.  Alcoholism  undoubtedly  has  a  causative  influence.  Of 
the  cases  in  which  this  lesion  is  found  after  death,  in  a  large  pro 
portion  intemperate  habits,  as  regards  alcohol,  will  be  found  to 
have  existed.  In  the  great  majority  of  caaes  fatty  degenera^M 
occurs  in  middle  or  advanced  age.  It  is  rare  in  early  life, 
much  oftcner  found  iu  male  than  in  female  subjects. 
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DEGENERATION. 

Although  the  different  forms  of  fatty  disease  differ  patho- 
logically, their  general  effects  are  similar.  They  induce  alike 
weakness  of  the  heart,  and  symptomatic  phenomena  due  to 
enfeebled  circulation.  But  they  by  no  means  induce  these 
effects  in  an  equal  degree.  A  considerable  accumulation  of  fat 
upon  the  heart,  as  stated  already,  may  exist  without  giving  rise 
to  symptoms  which  point  to  cardiac  disease.  The  effects  are 
more  marked  if  the  fatty  growth  be  interstitial,  or  if  the  organ 
become  infiltrated  with  fat.  They  are  still  more  strongly  marked 
when  atrophy  of  the  muscular  tissue  has  occurred  to  much  ex- 
tent. Each  variety,  of  course,  is  important,  in  proportion  to  its 
diffusion  and  amount ;  but  the  microscope  not  infrequently  shows 
considerable  degeneration  in  hearts  in  which  disease  had  not  been 
suspected  either  from  the  symptoms  during  life  or  the  general 
appearance  after  death.  I  have  met  with  a  case  in  which  disease 
of  the  heart  was  not  suspected,  and  apparently  the  person  was 
in  good  health,  up  to  the  occurrence  of  rupture,  the  heart  being 
found,  after  death,  to  have  undergone  extensive  fatty  degenera- 
tion. The  account  which  will  be  given  of  the  symptoms  and 
pathological  effects,  will  have  reference  especially  to  fatty  de- 
generation, as  distinguished  from  fatty  growth. 

The  symptoms  referable  directly  to  the  heart  and  circulation 
are  not  distinctive.  The  pulse,  if  the  heart  be  not  very  greatly 
weakened,  may  be  natural  in  frequency  and  perfectly  regular. 
It  will  lack  force ;  but  the  differences  in  this  respect  are  so 
great  among  healthy  persons,  owing  to  a  variety  of  circum- 
stances, that  this  quality  of  the  pulse  does  not  possess  much 
significance.  Notable  slowness  of  the  pulse  has  been  observed, 
the  number  of  pulses  per  minute  falling  to  twenty  or  thirty, 
and  even  lower.  They  have  been  observed  as  low  as  eight  and 
nine  per  minute.^  In  an  advanced  stage  of  disease,  intermit- 
tency,  irregularity,  and  great  frequency,  conjoined  with  extreme 
feebleness,  are  liable  to  occur ;  these  characters,  however,  belong 

-  -       ■  II  III"* 

1  Vide  Memoir  on  **8low  Pulse,"  by  Mr.  Richardson,  Dublin  Quarterly 
Journal,  vol.  xiv.  Dr.  Bellingham  remarks,  with  reason,  that  this  abnormal 
slowness  involves  an  abnormal  cerebral  condition  superadded  to  the  heart- 

kWen»t\i\n 
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equally  to  the  pulae  in  casoa  of  dilatation,  and  do  not  indioftte, 
specially,  fatty  disease.  The  pulae  and  systemic  circulation 
will,  of  coiiree,  furnish  manifestations  of  cardiac  weakness  more 
marked  in  proportion  as  the  disease  affects  the  left  ventricle. 
General  dropsy  rarely  occura  as  a  result  of  merely  weakness  of 
the  heart,  exclnsivo  of  valvular  lesions  and  dilatation.  Sense 
of  oppression  at  the  prtecordia,  palpitation,  and  a  tendency  to 
eyn(^ope,  arc  symptoms  referable  dli-ectly  to  the  heart  and  circu- 
lation. I  have  also  observed  a  notable  degree  of  capillary  con- 
gestion of  the  extremities, 

Dyspncea  on  exercise  is  present  in  proportion  as  the  right  ven- 
tricle is  weakened.  But  this  symptom  does  not  represent  exclu- 
sively weakness  of  this  ventricle.  If  the  contractions  of  the  left 
ventricle  Ijc  feeble  and  incomplete,  the  left  auricle  necessarily 
becomes  distended,  and  pulmonary  congestion  ensues.  Hence 
more  or  less  dyspnoea  is  present  when  fatty  degeneration  is  con- 
fined to  the  left  ventricle,  provided  its  muscular  power  be  con- 
siderably impaired. 

The  foregoing  symptoms  are  common  to  all  affections  which 
impair  the  power  of  the  heart's  action.  They  point  only  to 
some  cardiac  trouble  involving  diminished  power  of  the  organ. 
Considered  alone,  fhey  are  not  diagnostic  of  the  affections  under 
consideration. 

Certain  symptoms  pertaining  to  the  nervous  and  the  respirft- 
tory  system  have  been  supposed  to  be  highly  significant  of  fatty 
degeneration  of  the  heart.  The  occurrence  of  seizures  resem- 
bling apoplexy,  appears  to  have  been  first  observed  by  Cheyne.' 
Subsequently  cases  were  reported  by  Adams,  Law,  and  Stokes, 
of  Dublin.  These  attacks  are  characterized  by  the  sadden  lose 
of  conscioiisneea,  and  recovery  without  paralysis.  In  some  coses 
they  recurred  frequently,  in  the  end  proving  fatal,  and  on  dis- 
section the  brain  preiiented  uo  morbid  appearances  adequate  to 
explain  their  occurrence.  The  heart  had  undergone  extensive 
fatty  change,  and  the  cavities  were  dilated.  Among  my  re- 
corded cases  are  two  in  which  pseudo-apoplectic  seizures  were 
observed  in  conjunction  with  symptoms  and  signs  denoting  fatty 
degeneration  of  the  heart,  recovery  taking  place,  in  each  case, 
as  regards  the  affection  of  the  nervous  system.  In  one  of  these 
cases  the  patient  was  for  three  days  in  a  semi-comatose  condition. 

■  Dublin  Uuspilnl  Rnporti,  vol.  ii.  Alio  Stokes  on  Diseases  of  tho  Heart  *nd 
AorU,  Am.  ed.,  p.  819. 
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The  nature  of  the  pathological  relation  existing  between  at- 
tacks of  pseudo-apoplexy  and  the  cardiac  aflfections  under 
consideration,  with  our  present  knowledge,  can  only  be  conjec- 
tured. That  it  consists  in  disordered  cerebral  circulation  due 
exclusively  to  the  weakened  condition  of  the  heart,  is  not 
probable,  inasmuch  as  the  muscular  power  of  the  organ  is  equally 
reduced  in  cases  of  simple  and  complicated  dilatation.  It  is 
more  rational  to  suppose  that  some  intermediate  morbid  condi- 
tions are  involved ;  conditions  not  dependent  on  cardiac  disease, 
but  associated,  more  or  less  frequently,  with  it.  Fatty  disease 
or  calcification  of  the  cerebral  arteries,  lesions  often  associated 
with  fatty  degeneration  of  the  heart,  may,  in  conjunction  with 
the  latter,  occasion  these  attacks.  In  one  of  the  cases  reported 
by  Stokes,  calcification  of  the  cerebral  arteries  existed  in  a  nota- 
ble degree. 

A  peculiar  aberration  of  the  respiratory  movements  was  de- 
scribed by  Cheyne,  and  afterward  by  Stokes  as  characteristic 
of  great  weakness  of  the  heart  incident  to  fatty  degeneration. 
This  symptom  is  thus  described  by  the  distinguished  author  last 
named :  "  It  consists  in  the  occurrence  of  a  series  of  inspirations, 
increasing  to  a  maximum,  and  then  declining  in  force  and  length, 
until  a  state  of  apparent  apnoea  is  established.  In  this  condition 
the  patient  may  remain  for  such  a  length  of  time  as  to  make  his 
attendants  believe  that  he  is  dead,  when  a  low  inspiration,  fol- 
lowed by  one  more  decided,  marks  the  commencement  of  a  new 
ascending  and  then  descending  series  of  inspirations.  This 
symptom,  as  occurring  in  its  highest  degree,  I  have  only  seen 
during  a  few  weeks  previous  to  the  death  of  the  patient."  This 
aberration  of  respiration  has,  however,  been  observed  in  con- 
nection with  hypertrophy  of  the  left  ventricle  from  valvular 
disease  without  fatty  degeneration.^ 

Fatty  degeneration  of  the  cornea,  giving  rise  to  the  appear- 
ance well  known  as  the  arcus  senilis^  has  been  observed  in  cases 
of  fatty  degeneration  of  the  heart.  It  has  been  supposed  to  be 
valuable  as  a  symptom  from  its  frequent  coincidence  with  the 
latter.  It  may  be  regarded  as  at  least  denoting  a  condition  of 
the  system  favorable  for  fatty  degeneration,  and,  taken  in  con-, 
nection  with  the  symptoms  and  signs  relating  directly  to  the 
heart,  it  is  not  without  diagnostic  import.  The  degree  of  sig- 
nificance which  belongs  to  it  depends,  of  course,  on  the  frequency 

1  On  the  Diseases  of  the  Heart  and  Aorta,  Am.  ed.,  p.  840. 
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or  constancy  of  the  association.  The  association  is  certainly 
not  constant  enongh  to  constitute  it  a  diagnostic  symptom  of 
fatty  degeneration  of  the  heart,  exclusive  of  physical  signs  and 
other  symptoms ;  and,  on  the  other  bund,  its  absence  is  by  no 
meaus  to  be  considered  as  proof  that  the  cardiac  aftectiou  does 
not  exist.' 

According  to  "Walshe,  failure  of  the  sexaal  inclination  and 
power  is  to  he  included  among  the  jmthological  effects.  He 
states  that  in  one  of  the  best  marked  cases  of  the  disease  which 
he  ever  saw,  clinically  speaking,  in  a  person  under  forty-five 
years  of  age,  he  was  consulted  for  impotency,  without  reference 
to  the  cai-diae  symptoms. 

Paroxysms  of  pain,  constituting  migina  pectoris,  may  occur  in 
conjunction  with  fatty  degenci-ation.  Ko  8j)ecial  pathological 
relation,  however,  exists  between  these  affections  inasmuch  as 
angina  pectoris  is  associated  with  other  organic  lesions  of  the 
heart.  Eeing  common  to  different  cardiac  affections,  I  shall 
treat  of  it  vmder  the  head  of  fauetional  disorders  of  the  heart. 

The  pathological  effects  of  fatty  growth  and  degeneration  are 
serious  in  proportion  as  they  involve  structural  change,  or,  in 
other  words,  atrophy  and  impaired  consistence  of  the  walls  of 
the  heart.  Uence,  fatty  degeneration  is  the  form  of  disease 
which  is  especially  attended  with  notable  disorder  and  danger, 
The  muscular  substance  lost  is  replaced  by  the  deposit  of  fat, 
which  makes  good  the  volume  of  the  heart,  but,  of  course, 
without  supplying,  in  any  measure,  the  loss  as  regawls  the  func- 
tion of  the  organ.  It  may  prove  fatal,  by  leading  to  rupture. 
Sudden  death  is  liable  to  occur  in  an  attack  of  syncope;  the 
cavities  becoming  overloaded,  and  the  walls  too  feeble  to  propel 
the  blood,  the  movements  of  the  organ  are  suddenly  arrested. 
Exclusive  of  these  eases,  a  fatal  result  is  generally  not  due 
directly  to  the  canliac  affection,  but  to  the  concurrent  effects  of 
associated  or  superinduced  pathological  conditions.     This,  how- 

1  Mr.  Edward  Canton,  of  London,.  Srst  ascertained  tbnt  Ibe  areug  «rni/4s  Sa  due 
to  fatlj  dcgcn^ralioD  of  tbc  cornea,  and  ndvocaled  the  opinion  that,  when 
proa«nt,  under  tho  ago  of  40,  it  h  invariably  aaeadated  with  fatlj  heart,  tidt 
London  Lancet,  1850  and  1S51.  As  regards  tbe  frequency  of  its  association  with 
btty  heart,  clinical  experience  is  thtia  far  discrepant.  Vide  Williams's  Princi- 
ples of  Ucdicine,  and  article  b;  Dr.  Hopkins,  in  Am.  Jourii.  of  Med.  Sci.,  Jan., 
1853.  Also,  an  Eseb;  "  On  the  SjiDptomatic  Value  of  the  Arcue  Senilis  ;  with 
a  TiibiilaCed  Statement  of  Seventy-two  Casei,"  By  Benjamin  Lee.  A.M.,  il.D., 
in  ths  Am.  Med.  Month.,  Sept.,  1866. 
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ever,  by  no  means  renders  the  existence  of  fatty  degeneration 
unimportant,  either  as  regards  diagnosis  or  treatment.  As 
stated  by  Stokes,  the  presence  of  an  amount  of  structural  change, 
not  sufficient  to  give  rise  to  well-marked  symptoms  of  cardiac 
disease,  may  serve  to  explain  the  disproportionate  feebleness  of 
the  circulation,  tendency  to  syncope,  and  the  intolerance  of 
bloodletting  and  other  debilitating  measures,  v^hich  are  some- 
times observed  in  diflferent  affections.  The  probability  of  the 
coincidence  of  the  affection  under  consideration,  is  to  be  taken 
into  account  in  cases  in  which  the  fact  cannot  be  positively  de- 
termined. 

The  term  asystole  is  applied  by  French  writers  to  denote  the 
incompetency  of  the  ventricular  contractions,  which  is  incident 
to  fatty  'degeneration,  as  well  as  other  lesions  impairing  in  a 
notable  degree  the  power  of  the  heart's  action.  I  have  notes  of 
five  cases  of  sudden  death,  in  which  the  autopsy  showed  fatty 
degeneration  of  the  heart  and  no  other  cause,  these  cases  having 
come  under  my  observation  since  the  publication  of  the  first 
edition  of  this  work. 


PHYSICAL   SIGNS   AND  DIAGNOSIS  OF   FATTY  GROWTH   AND 

DEGENERATION. 

The  accumulation  of  fat  is  rarely  suflicient  to  increase  the 
size  of  the  heart  much  beyond  the  limit  of  the  variations  in 
health.  If,  therefore,  percussion  show  a  considerable  amount  of 
enlargement,  dilatation  is  to  be  inferred.  Dilatation  and  the 
accumulation  of  fat  are  not  infrequently  combined,  and  the 
question  at  once  arises,  is  the  diagnosis  of  the  latter,  under 
these  circumstances,  practicable  ?  The  extent  of  enlargement 
of  the  heart  can  generally  be  determined  with  precision.  By 
means  of  percussion  and  palpation,  the  space  which  the  organ 
occupies  can  be  delineated  and  measured.  Now,  if  the  enlarge- 
ment be  suflicient  in  extent  to  correspond  with  the  associated 
signs  and  symptoms,  the  evidence  of  a  fatty  heart  is  wanting ; 
but  if,  on  the  contrary,  the  signs  and  symptoms  denote  a  degree 
of  cardiac  w^eakness  out  of  proportion  to  the  enlargement,  a 
fatty  heart  may  be  strongly  suspected ;  and,  if  other  circum- 
stances are  present  pointing  to  the  latter,  the  diagnosis  may 
frequently  be  made  with  much  positiveness.    The  exclusion  of 
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valvular  lesions  ia  an  imiwrtant  point  in  the  diagnosis.  If  val- 
vular lesions  be  not  present,  tlie  coexiateiice  of  fatty  degenera- 
tion is  rendered  highly  probahle  by  the  fact  of  dilatation,  the 
latter  probably  oeciirring  iii  consequence  of  the  former.  It  is 
to  be  borne  in  mind  that  the  presence  of  valvular  lesions  by  no 
means  precludes  the  existence  of  fatty  disease ;  but  in  caaes  in 
which  valvular  lesions,  enlargement,  and  fatty  growth  or  degt^ife- 
ration  are  combined,  tlie  diagnosis  of  the  latter  cannot  certainly 
be  made  with  positivenees,  Fatty  growth  or  degeneration  may, 
however,  be  reasonably  suspected  when,  under  these  circum- 
stances, the  weakness  of  the  heart  is  greater  than  would  be 
expected  from  the  amount  of  dilatation. 

Limiting  the  attention  to  casea  in  which  fatty  degeneration 
is  the  sole  or  paramount  lesion,  and  in  which  the  atrophic 
changes  are  suffit-ient  to  give  riac  to  well-marked  manifestations 
of  a  cardiac  affection,  what  are  the  physical  signs  funiished  by 
the  different  methods  of  exploration?  Percussion  shows  moder- 
ate or  no  increase  of  the  volume  of  the  heart.  This  is  an  im- 
portant negative  point.  Tha  apex-heat,  if  felt,  will  be  but  little, 
if  at  all,  removed  from  ita  normal  situation.  The  beat,  if  fe!t,ia 
abnormally  feeble,  and  it  will  be  inappreciable  if  the  heart  be 
greatly  weakened.  Impulses  elsewhere  than  over  the  apex,  will, 
in  general,  not  be  discoverable.  Inspection  may  disclose  a  very 
feeble  movement  over  the  apex,  or  none  whatever.  The  dimin- 
ished force  or  auppressioti  of  the  ai)cx-beat  will  dojiend,  of  course, 
on  the  extent  to  which  the  left  ventricle  ia  affected.  ITie  sounds 
of  the  heart  are  weakened.  Thcfirat  aound,  more  than  the  second, 
shows  abnormal  weakness.  It  ia  also  short  and  valvular,  resem- 
hling,  in  these  i-espects,  tlie  second  sound.  The  greater  weakness 
of  the  first  sound  and  its  altered  quality,  are  due  especially  to 
the  effect  upon  the  element  of  impulsion.  This  element  is  im- 
paired more  than  the  valvular  element,  and  may  be  suppressed 
while  the  latter  remains.  The  first  sound  may  be  wanting,  the 
second  sound  being  still  heard;  and,  finally,  both  sounds  may 
be  extinct.  The  latter  obtains  in  cases  of  a  very  great  degree 
of  fatty  degeneration. 

When,  in  connection  with  these  physical  signs,  there  are  pres- 
ent symptoms  denoting  a  cardiac  a^ection,  viz. :  feebleness,  and 
perhaps  irregularity  of  the  pulse ;  palpitation  and  pneeordial 
distress  ;  dyspncoa  on  exercise,  tendency  to  syncope,  &c.,  there 
can  be  but  little  room  for  doubt  that  the  heart  is  affected  with 
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fatty  degeneration,  especially  if  the  patient  have  passed  the 
middle  period  of  life,  if  his  habits  of  life  have  been  luxurious 
and  indolent,  if  he  have  been  addicted  to  alcoholic  beverages,  if 
he  have  the  arcus  senilis^  or  if  there  be  a  tendency  to  obesity. 
The  diagnosis  is  not  difficult  under  these  circumstances.  It  is 
less  easy  when  the  problem  is  to  decide  whether  fatty  degenera- 
tion exists  in  addition  to  enlargement  and  valvular  disease ;  and 
also  when  the  amount  of  degeneration  is  not  sufficiently  great 
to  give  rise  to  well-marked  symptoms  and  signs  of  cardiac  dis- 
ease. The  probability  of  the  coexistence  of  this  lesion  with 
other  affections  which  the  physician  is  called  upon  to  treat,  is 
important  to  be  taken  into  account  in  the  interpretation  of 
symptomatic  phenomena,  and  the  employment  *of  therapeutical 
measures. 


TREATMENT   OF   FATTY   GROWTH   AND   DEGENERATION. 

The  general  objects  of  medical  treatment  in  cases  of  fatty 
growth  and  degeneration  are  threefold,  viz.,  1.  To  obviate  and 
relieve  the  immediate  effects  of  weakness  of  the  heart ;  2.  To 
increase  permanently  the  muscular  power  of  the  organ  ;  and  3. 
To  arrest  or  limit  the  accumulation  of  fat. 

Of  the  immediate  effects  of  the  cardiac  weakness  incident  to 
these  affections,  the  more  prominent  are  palpitation  and  prse- 
cordial  distress,  syncoj>e,  dyspnoea,  and,  perhaps,  apoplectiform 
coma.  These  effects  occur  generally  in  paroxysms,  induced  by 
causes  which  either  temporarily  increase  the  habitual  weakness, 
or  which,  like  exercise,  mental  excitement,  &c.,  overtask  the 
power  of  the  heart.  Some  of  the  effects,  however,  may  be  more 
or  less  constant.  The  means  of  obviating  and  relieving  them 
consist  of  measures  to  aus^ment  the  force  of  the  ventricular 
contractions ;  in  other  words,  the  use  of  remedies  which  act  as 
cardiac  stimulants.  These  are  wine  or  spirits,  ether,  and  the 
carbonate  of  ammonia.  They  are  to  be  given  more  or  less  freely 
according  to  the  urgency  of  the  symptoms,  that  is,  in  proportion 
to  the  degree  of  cardiac  weakness ;  and  they  are  to  be  continued 
or  repeated  according  to  the  persistence  or  recurrence  of  the 
paroxysms.  Their  habitual  use  is  indicated  if  the  effects  be 
constant.  The  particular  stimulants  to  be  selected  must  vary 
with  reference  to  the  habits  of  patients  and  the  results  of  ex- 
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perieuce  in  individual  cases.  As  regards  quantity,  they  aiwi 
be  graduated  by  the  symptoms  and  by  the  relief  afforded.  It 
is  impossible  to  fornmlanze  the  means  of  fnlfilUng  this  object 
of  treatment.  Here,  as  well  as  with  reference  to  the  other 
objects  of  treatment,  with  a  clear  idea  of  the  ends  and  means, 
the  judicious  practitioner  will  not  be  at  a  loss  as  regards  thera- 
peutical details.  Without  a  proper  knowledge  of  the  pathologi- 
cal character  of  the  immediate  effects,  serious  errors  of  practice 
may  be  committed.  Depletion  by  bloodletting  or  otherwise,  and 
all  measui-es  tending  to  enfeeble  still  more  the  cireulation,  can 
■  hardly  fail  to  bo  pernicious.  In  the  attacks  of  pseudo-aimplexy, 
which  have  been  referred  to,  whether  immediately  dependent  on 
the  heart  or  not,  stimulants  are  not  to  be  withheld  on  the  sup- 
position that  the  brain  is  congested.  Cerebral  congestion,  it  \b 
to  be  borne  in  mind,  may  proceed  from  enfeebled  power  of  the 
heart.  In  employing  diffusible  or  alcoholic  stimulants,  the  aim 
is  not  to  excite  the  heart,  but  to  strengthen  its  action.  If  they 
produce  greater  frequency  of  the  pulse,  the  end  is  not  attained. 
Their  effect  should  be  augmented  force  and  volume  of  the  pulse ; 
and  with  this  effect  the  frequency  may  be  diminished  and  the 
rhythm  become  more  regular.  Digitalis  may  be  employed  ten- 
tatively, in  moderate  doses,  with  reference  to  great  frequency, 
irregularity,  and  feebleness  of  the  heart's  action.  Revulsive 
measures,  such  as  stimulating  pediluvia,  are  useful,  as  in  dilata- 
tion, by  diverting  Ihe  blood  from  the  heart,  and  thus  diminish- 
ing, for  the  time,  the  labor  of  the  circulation.  These  reniarka 
apply  to  the  remedial  measures.  It  is  hardly  necessary  to  say 
that  all  the  causes  which  either  increase  temporarily  the  habitual 
weakness  or  overtask  tlie  power  of  the  heart  are,  as  far  as  practi- 
cable, to  bo  avoided  and  removed.  Undue  fatigue  or  depr^sing 
agencies  of  all  kinds,  physical  and  mental,  violent  muscular  exe^ 
tions,  excitement,  Ac,  belong  in  the  category  of  exciting  causes. 
The  second  object,  viz.,  to  increase  permanently  the  muscular 
power  of  the  heart,  is  to  be  effected  by  tonic  remedies,  by  an 
appropriate  system  of  diet  and  regimen,  and  by  judiciously  regu- 
lated exercise.  Tonic  remedies  are  called  for  with  a  view  to 
improvement  of  the  appetite  and  digestion,  if  impaired  or  difr 
ordered.  Quinia,  bitter  infusions,  and  the  mineral  acids,  are 
useful  with  reference  to  this  end.  The  preparations  of  iron  are 
esf(Ocially  indicated  if  anmnia  exist.  An  anicniic  condition  is 
to  be  dreaded  not  lees  in  these  than  in  other  affections  of  th6 
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heart ;  in  all,  the  symptomB  are  greatly  aggravated  whenever  it 
coexists.  Flatulency  and  constipation  are  to  be  relieved  by 
suitable  remedies.  With  reference  to  the  proper  performance 
of  the  digestive  functions,  wine,  spirits,  or  beer,  in  moderate 
quantity,  may  generally  be  taken  with  advantage.  The  dietetic 
management  is  of  very  great  importance.  The  end  is  to  con- 
tribute toward  the  healthy  nutrition  of  the  aflfected  organ  by 
rendering  the  blood  rich  in  nutritive  materials.  For  this  end, 
the  articles  of  diet  should  be  highly  nutritious  and  easily  assimi- 
lated. The  diet  should  consist  of  as  large  a  proportion  of  animal 
food  as  the  digestive  powers  will  permit.  The  quantity  of  fluids 
should  be  restricted,  in  order  that,  while  the  blood  is  enriched  in 
quality,  the  vessels  and  heart-ca^dties  shall  not  be  unduly  re- 
pleted,  the  labor  of  carrying  on  the  circulation  being  propor- 
tionate to  the  mass  of  liquid  to  be  circulated.  Warm  clothing 
is  of  importance  to  secure  the  distribution  of  a  proper  proportion 
of  blood  to  the  surface  and  extremities.  Excesses  of  all  kinds, 
in  eating,  drinking,  venery,  mental  occupation  or  excitement, 
late  hours,  &c.,  are  to  be  rigidly  interdicted.  Regular  habits  of 
life  in  all  respects  are  important.  Judiciously  regulated  exercise 
in  the  open  air  constitutes  a  part  of  the  management  not  least 
in  importance.  Physical  indolence  predisposes  to  these  affec- 
tions ;  and,  on  the  other  hand,  by  habitual,  systematic  exercise, 
the  heart  is  directly  strengthened.  Great  caution,  however,  is  to 
be  observed  in  this  part  of  the  management.  While  judiciously 
regulated  exercise  is  of  great  importance,  injudicious  excess 
may  do  much  harm.  The  practical  rule  to  be  observed  here  is 
the  same  as  in  cases  of  dilatation.  The  patient  is  to  be  encour- 
aged to  take  such  exercise  as  he  is  able  to  take  without  experi- 
encing inconvenience  from  dyspnoea  or  palpitation ;  in  other 
words,  undue  excitation  of  the  heart  is  to  be  avoided.  As  the 
ability  to  endure  greater  and  more  prolonged  exercise  augments, 
the  limit  may  be  enlarged  and  extended.  Violent  exertions  are 
never  appropriate;  walking,  riding,  rowing,  the  use  of  dumb- 
bells, &c.,  should  be  the  modes  of  exercise  resorted  to.  Pedes- 
trian and  equestrian  excursions,  involving  the  mental  interest  of 
travelling,  and  hunting,  and  fishing,  if  pursued  with  zest,  are 
especially  to  be  recommended.  Proper  instruction  and  cautions 
are  to  be  enjoined,  as  the  tendency  with  many  persons  is,  when 
once  a  system  of  exercise  is  undertaken,  to  push  it  to  an  extreme. 
The  reader  will  have  observed  that  thus  far  the  principles  of 
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management  do  not  differ  materially  from  those  to  be  pursuotl 
in  cases  of  dilatation  of  the  heart.  The  ends  of  management 
in  dilatation  and  iu  fatty  degeneration  are,  in  fact,  the  same. 
The  two  lesiona  are  often  combined,  and  m  treating  the  latter, 
an  incidental  object  is  to  endeavor  to  prevent  or  limit  the  former. 

The  third  object,  viz.,  to  arrest  or  limit  the  fatty  accumula- 
tion, is  peculiar  to  the  affeetione  under  consideration.  Theo- 
retically considered,  this  object  more  clearly  relates  to  fatty 
growth  than  to  fatty  degeneration.  ITie  former,  in  general, 
involves  a  tendency  to  the  accumulation  of  fat  in  different  parts 
of  the  body,  or  the  adipose  diathesis.  The  latter  does  not  so 
generally  involve  this  tendency  or  diathesis.  That  it  does  so  to 
a  greater  or  less  extent  is,  however,  probable.  In  fact,  fatty 
growth  and  degeneration  are  often  associated.  The  constitu- 
tional disposition,  or,  to  speak  more  properly',  the  state  of  the 
blood  favorable  to  ol>esity,  may  be  controlled  in  a  great  degree 
by  a  diet  adapted  (o  this  end,  conjoined  with  habits  of  exercise. 
Fatty  and  saccharine  substances  should  bo  interdicted,  and 
articles  abounding  in  amylaceous  principles  are  to  be  sparingly 
allowed.  The  diet  should  consist  of  meat,  bread,  non-farinaceous 
vegetables,  and  certain  kinds  of  fruit.  Vegetables  which  are 
higldy  farinaceous,  such  as  potatoes  and  rice,  should  be  taken 
sparingly.  By  following  this  ]ilan  with  [ici-severance,  I  have 
known  an  excessive  corpulence  greatly  reduced,  and  the  general 
health  much  improved.  Caution  is  here  necessary,  lest  thfi 
dietetic  course  be  pushed  to  an  extreme.  The  powers  of  the 
system  are  by  no  means  fo  be  lowered.  A  proper  variety  of 
alimentary  principles  is  to  be  provided.  It  is  only  necessary 
that  fatty  substances  bo  interdicted,  and  that  those  principles 
readily  transformed  into  fat,  viz.,  sugar  and  starch,  constitutfl, 
relatively,  a  small  proportion  of  the  articles  of  diet.  Habitsof 
exercise,  it  is  well  known,  tend  to  prevent  the  accuroulatioit 
of  fat.  In  this  jxiint  of  view,  they  are  useful,  in  addition  to 
their  more  direct  effect,  in  increasing  permanently  the  muscular 
power  of  the  organ.  Dr.  Stokes  thinks  that  exercise  during 
summer,  or  in  a  warm  climate,  when  it  is  attended  by  copioUB 
pei-spiration,  is  especially  useful,  fatty  principles  being  eliminated 
in  considerable  quantity  from  the  surface. 

Ab  regards  the  success  of  treatment,  so  far  as  atrophy  or  do- 
generation  of  structure  has  taken  place,  the  le-iion  must  be  eon- 
Bjdered  as  incurable.    It  is  not  probable  tliat  the  substance  which 


SOFTENING     OF    THE    HEART.  109 

has  disappeared  is  reproduced.  But  the  heart,  like  the  other 
important  organs  of  the  body,  may  sustain  a  certain  amount  of 
damage,  while  there  still  remain  sufficient  healthy  tissue  and 
functional  power  for  life  and  health ;  and  although  that  which 
is  actually  lost  in  structure  cannot  be  recovered,  the  deficiency  ' 
may  be  made  up  by  increasing  the  development  and  vigorous 
action  of  the  normal  tissue  which  remains.  Thus,  a  heart  more 
or  less  unsound  from  fatty  degeneration,  may  perhaps  be  ren- 
dered more  efficient  than  it  was  even  before  the  degeneration 
commenced.  This  statement  is,  of  course,  not  applicable  when 
the  unsoundness  is  considerable.  But  assuming  that  a  certain 
degree  of  weakness  is  inevitable  for  the  remainder  of  life,  if  the 
progress  of  the  structural  affection  can  be  stayed,  and  the  capa- 
bilities of  the  organ  developed  and  maintained,  the  condition  of 
the  patient  may  not  be  serious,  even  \vith  a  considerable  amount 
of  unsoundness.  With  this  view  of  the  subject,  the  importance  of 
an  early  diagnosis  is  sufficiently  obvious. 

The  importance  of  recognizing  fatty  disease  of  heart  in  connec- 
tion with  inflammatory  diseases  affecting  other  organs,  is  not  to 
be  lost  sight  of.  If  there  be  grounds  for  suspecting  the  coexist- 
ence of  fatty  growth,  and  more  especially  fatty  degeneration, 
depletion  and  debilitating  measures  are  to  be  employed  with 
great  circumspection.  The  question  as  to  the  presence  of  these 
affections  will,  in  fact,  oftener  arise  in  such  a  connection,  than 
in  cases  in  which  attention  is  called  to  a  cardiac  disease  exclu- 
sively. 

SOFTENING  OF  THE  HEART. 

Softening  of  the  heart  has  been  already  considered  as  inci- 
dental to  fatty  degeneration.  It  will  be  noticfid  in  a  future 
chapter  as  a  result  of  inflammation.  Exclusive  of  these  patho- 
logical conditions,  it  belongs  among  the  anatomical  changes 
which  are  liable  to  take  place  in  the  course  of  the  essential 
fevers,  especially  typhoid  fever  and  typhus.  Its  occurrence  in 
typhoid  fever  was  observed  by  Laennec ;  but  it  was  more  fully 
studied  by  Louis,  in  the  researches  which  established  the  natu- 
ral history  of  that  disease.  In  a  certain  proportion  of  cases  of 
typhoid  fever  ending  fatally,  Louis  found  the  muscular  walls  of 
the  heart  more  or  less  softened.  Sometimes  the  softening  was 
limited  to  the  left  ventricle,  and  sometimes  it  extended  over 
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both  veutrieles.  When  tlie  diminialied  consistence  was  marked, 
the  walls  were  notably  relaxed  and  friable  ;  the  structure  was 
easily  torn  and  penetrated  with  the  finger;  the  organ  was  flac- 
cid, collapsing  by  its  own  weight,  and  not  preserving  its  natural 
form,  but  retaining,  like  a  wet  cloth,  any  shape  in  which  it  was 
placed.  When  incised,  the  cut  surfaces  were  dry  and  unpol- 
iahod,  and  the  color  of  the  muscular  tissue  was  purplish  or  livid. 
These  alterations  were  not  accompanied  by  any  marked  change 
in  volume,  nor  by  any  of  the  products  of  inflammation.' 

Softening  of  the  heart,  as  occurring  both  in  typhoid  and  typhua 
fever,  has  also  been  studied  by  Stokes,  his  observations  agreeing 
in  all  important  particulars  with  those  of  Louis.  Stokes  has 
observed  instances  in  which  the  external  muscular  layer  of  the 
left  ventricle  appeared  to  be  converted  into  a  homogeneous  sub- 
stance, all  traces  of  muscular  fibre  being  lost.  He  has  also 
remarked  an  adhesive,  gummy  liquid,  with  which  the  affected 
muscular  substance  was  infiltrated.' 

The  softening,  under  these  circumstances,  is  evidently  due  to 
a  process  which  may  be  called  acute,  for  it  occurs  early  in  the 
disease,  and  is  most  frequent  and  marked  in  the  bodies  of  those 
who  have  died  after  a  short  career  of  the  fever,  Examinatiom 
made  soon  after  death  show  that  it  is  not  due  to  cadaveric 
decomposition,  with  which,  without  proper  cara,  it  is  liable  to 
he  confounded.  It  may  be  associated  with  softening  of  other 
viscera,  especially  of  the  liver  and  spleen.  Tlie  researches  of 
Zenker  have  shown  that  softening,  due  to  degenerative  changeB, 
also  occurs  in  certain  of  the  voluntary  muscles,  the  adductors  of 
the  thigh  and  the  abdominal  recti  being  especially  liable  to 
become  aflected.' 

Softening  of  the  heart  occurring  in  the  essential  fevers  is  by 
some  attributed  to  inflammation  of  the  muscular  wallfl.*  A 
more  rational  view  is,  that  it  depends  on  molecular  chaoges 
incident  to  a  morbid  state  of  the  blood,  or  to  abnormal  inn^ 
vation,  or  to  both,  without  involving  myocarditis.     As  already 

'  Vide  AnalumicHl,  Pathological,  and  Ther 
known  under  thu  name  of  Uostric-onterite,  i 
M.D.,  1880,  vol.  i. 

'  Stokes  on  Diseases  of  the  Heart  and  Aorta-     Am.  ed.,  p.  888. 

*  For  en  abstract  of  a  monograph  on  tliis  subject,  by  Dr.  P.  A.  Zenker.  Fro- 
feuor  of  Pathological  Anatomy  in  the  University  of  Erlangon,  see  Archive*  dc 
MMecine,  Aofit  et  Septembre,  1B65. 

*  Vidt  Baynaud,  op.  eit. 
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stated,  fatty  degeneration  is  considered  as  sometimes  taking 
place  in  the  course  of  the  essential  fevers.  Zenker  has  described 
other  degenerative  changes,  namely,  the  substitution  for  the 
muscular  substance  of  granular  matter,  and  of  a  translucent 
material  giving  the  appearance  of  waxy  degeneration.  What- 
ever may  be  the  changes  upon  which  the  softening  depends,  it 
occasions,  in  certain  cases,  a  degree  of  weakness  of  the  heart, 
which  renders  it  an  important  event  in  the  progress  of  the  dis- 
ease, contributing  not  infrequently,  to  a  fatal  result.  Clinical 
observation,  however,  furnishes  evidence  that  softening  occurs 
without  leading  to  serious  consequences,  and  that  it  admits  of 
complete  restoration.  Softening  of  the  heart  from  fatty  degene- 
ration, or  other  degenerative  changes,  rarely,  if  ever,  remains, 
as  a  permanent  lesion,  after  recovery  from  typhus  and  typhoid 
fever. 

Softening  of  the  heart  does  not  belong  exclusively  to  typhus 
and  typhoid  or  other  essential  fevers.  It  has  been  observed  in 
purulent  infection  of  the  blood,  in  scorbutus,  purpura,  and  other 
affections.  Except  as  developed  during  the  progress  of  some 
general  disease,  it  probably  rarely,  if  ever,  occurs  independently 
of  fatty  degeneration  or  inflammation. 

The  symptoms  and  pathological  effects  of  softening  of  the 
heart  are  essentially  the  same  as  in  fatty  degeneration.  They 
proceed  from  weakness  of  the  organ,  and  are  commensurate,  as 
regards  their  intensity,  with  the  loss  of  muscular  power  incident 
to  the  lesions.  The  pulse,  in  both  cases,  represents  but  imper- 
fectly the  degree  of  cardiac  weakness.  As  regards  the  force  of 
the  pulse,  exclusive  of  the  systole  of  the  left  ventricle,  much 
depends  on  the  degree  of  resistance  in  the  vessels  to  the  passage 
of  blood,  in  oth^r  words,  on  the  amount  of  arterial  tension. 
Feebleness  of  the  pulse,  therefore,  even  when  the  feebleness  .is 
great,  is  by  no  means  distinctive  of  this  lesion.  In  cases  of  fever, 
the  symptoms  and  pathological  effects  of  cardiac  softening  are 
so  intermingled  with  the  phenomena  pertaining  to  the  febrile 
disease  that  it  is  impossible  to  isolate  them.  Functional  weak- 
ness of  the  heart,  without  softening,  is  sufficiently  common  in 
typhus  and  typhoid  fever,  and  the  feebleness  of  the  circulation, 
particularly  as  denoted  by  the  pulse,  may  be  as  great  in  the  one 
case  as  in  the  other.  The  diagnosis  of  softening,  in  short,  can- 
not always  be  made  with  positiveness.  But,  with  the  aid  of 
physical  signs,  the  occurrence  of  this  lesion  may  be  determined^ 
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in  some  cases,  with  considerable  confidence.  It  eufiicea  for  all 
practical  purposea  to  consider  the  physical  signs  and  diag- 
nosis of  softening  as  occurring  in  typhus  and  typhoid  fever. 
The  same  considerations  are  applicable  when  it  takes  place  in 
other  pathological  connections. 

The  physical  signs  of  softening  of  the  heart  in  fever  were 
first  thoroughly  studied,  and  their  importance  enforced  by 
Stokes."  The  signs  are  essentially  those  which  belong  to  fatty 
degeneration,  but,  at  the  time  of  the  original  observations  by 
Stokes,  the  latter  affection  was  very  imperfectly  understood. 
To  recapitulate  these  signs  in  the  present  connection,  the  apex- 
impulse  becomes  notably  feeble  or  it  is  suppreesed ;  tlie  intensity 
of  both  sounds  is  diminished,  but  the  first  sound  is  relatively 
much  more  weakeTied  than  the  second.  The  first  sound  18 
alteretl  in  quality  and  duration,  becoming  short  and  valvular, 
in  these  resjiects  resembling  the  second  sound  :  in  other  words, 
it  loses  those  characters  which  belong  to  the  element  of  Impul- 
sion, and  is  analogous  to  the  sound  of  the  fcctal  heart.  These 
abnormal  changes  may  be  more  or  less  strongly  marked.  The 
first  sound  ia  sometimes  extinguished,  while  the  second  sound 
continues  to  Ije  heard,  and  in  some  instances  both  sounds  are 
inappreciable.  The  latter  indicates  great  weakness  of  the  heart, 
and  is  very  rarely  observed.  Taking  place  in  the  second  week 
of  the  career  of  typhus  or  typhoid  fever,  when,  during  the  early 
period  of  the  disease,  the  impulse  and  sounds  had  been  suffid- 
ently  intense,  and  had  presented  their  normal  characters,  these 
signs  denote  cither  softening  or  simply  functional  weakness  fflt 
the  heart.  Therapeutically,  the  indications  arc  the  same  whether 
they  are  due  to  softening  or  to  functional  weakness,  and,  in  a 
practical  point  of  view,  it  is  not  of  gi-eat  importance  to  make 
the  discrimination.  As  a  matter  of  scientific  interest,  however, 
the  difi^erential  diagnosis  is  deserving  of  attention.  What,  then, 
are  the  points  which  indicate  softening?  The  researches  of  Lonil 
show  that  softening  is  apt  to  occur  rather  early  in  the  febrile 
career,  at  or  soon  after  the  end  of  the  first  week.  Fnnctlonal 
weakness,  suflicient  to  give  rise  to  the  abnormal  niodificatiooB 
of  the  sounds  and  impulse  which  have  been  described,  is  not 
likely  to  occur  until  a  later  period.    If,  therefore,  the  signs  are 

■  Dr.  Klukcs'i  originni  observulians  nne  mnde  in  1B3T  Hud  1838,  Nnd  pablttbad 
■liorllf  sfterwurds.  But  tha  reader  U  referred  to  his  work  ou  Di»eiiies  of  tkl 
Heart  and  Aorta  for  b  fall  conBideratlon  of  the  aabjeot. 
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present  early,  the  presumption  is  in  favor  of  softening.  Func- 
tional weakness  will  be  likely  to  be  associated  with  marked 
general  debility  of  the  mu^ular  system.  It  occurs  in  cases 
characterized  by  adynamia.  Softening  may  take  place  when 
the  voluntary  muscles  do  not  manifest  extreme  prostration. 
Want  of  correspondence,  therefore,  between  the  evidences  of 
cardiac  weakness  and  the  condition  of  the  general  muscular 
system  points  to  softening.  Stokes  attaches  significance  to  the 
slow  development  of  softening.  The  signs  of  the  cardiac  weak- 
ness, due  to  this  lesion,  are  observed  to  become  progressively  but 
gradually  marked,  and  then  for  some  time  steadily  persist,  while 
functional  debility  is  liable  to  be  rapidly  induced,  to  vary  from 
day  to  day,  and  is  often  less  persistent.  A  point  more  distinctive 
than  any  other,  which  is  available  in  a  certain  proportion  of 
cases,  relates  to  the  results  of  a  comparison  of  the  heart-sounds 
in  different  situations  within  the  prsecordia.  It  has  been  already 
stat^  that  the  softening  is  limited  to,  or  especially  marked  in, 
the  left  ventricle.  Xow,  as  stated  by  Stokes,  under  these  cir- 
cumstances, the  first  sound  maybe  louder  at  the  inferior  border 
of  the  heart,  where  it  is  derived  from  the  action  of  the  right 
ventricle,  than  over  the  left  ventricle.  This  shows  that  the 
muscular  power  of  the  latter  is  diminished  more  than  that  of 
the  former,  a  fact  which  is  highly  significant  of  softening,  be- 
cause the  causes  inducing  merely  functional  weakness  are  alike 
operative  on  the  two  ventricles.  Finally,  the  reduction  of  the 
pulse  in  frequency  below  the  normal  average,  which  is  observed 
at  the  time  of  convalescence  in  a  certain  proportion  oT  cases  of 
typhus  and  typhoid  fever,  is  supposed  by  Stokes  to  denote  that 
softening  has  taken  place. 


TREATMENT   OP   SOFTENING   OF   THE   HEART. 

The  occurrence  of  softening  of  the  heart  in  the  course  of 
typhus  and  typhoid  fever 'furnishes  an  additional  indication 
for  sustaining  measures,  viz. :  alcoholic  stimulants,  and  alimen- 
tation. The  tendency  to  death  by  asthenia  is  increased  by  this 
complication,  and,  hence,  the  means  of  obviating  this  tendency 
are  to  be  pushed  with  more  vigor  whenever  there  are  reasonable 
grounds  for  supposing  that  it  has  taken  place.  These  remarks 
are  equally  applicable  to  the  treatment  of  softening  when  it 
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oocure  in  other  pathological  connections,  aa  iu  the  eruptive 
fevers,  pyemia,  &c.  Stokes  has  called  attention  to  the  import- 
ance of  the  physical  signs  of  cardiac  weakness  in  determining 
the  extent  to  which  sustaining  measures,  and  especially  alco- 
holic stimulants,  are  indicated  in  the  treatment  of  fevers.  The 
diminished  intensity  or  suppression  of  the  first  sound  of  th^ 
heart,  together  with  alterations  in  its  duration  and  quality, 
constitutes  a  better  criterion  of  the  loss  of  muscular  power 
which  the  organ  has  sustained,  than  the  pulas  or  other  symp 
toms.  In  fact,  the  pulse,  as  stated  already,  does  not  always 
represent  fairly  the  force  with  which  the  left  ventricle  contracta. 
The  evidence  obtained  by  auscultation  and  palpation  is  more 
reliable.  AS'ith  reference  to  this  end,  physical  exploration,  prac- 
tised from  day  to  day  during  the  febrile  career,  is  of  great 
practical  value,  and  is  too  much  neglected  by  medical  practi- 
tioners. In  endeavoring  to  decide  between  softening  and  func- 
tional debility  of  the  heart,  there  may  be  often  room  for  doubt, 
but,  happily,  ao  far  as  relates  to  treatment,  the  indications  are 
the  same  in  both  cases,  and,  consequently,  uo  harm  results  from 
error  in  this  differential  diagnosis.  Practically,  the  important 
end  is  to  estimate  correctly,  hy  means  of  the  physical  signs,  the 
degree  of  canliuc  weakness. 


IXDURATION  OF  THE  HEART. 

Induration  of  the  muscular  walls  of  the  lieart,  sufficient  to 
constitute  an  important  lesion,  is  rare.  Pathologically  it  m- 
volves  different  conditions.  An  instance  was  described  by  Cop- 
visart  in  which  the  heart,  when  struck,  sounded  like  a  diefr 
box  or  hollow  horn  vessel,  and  yet  the  natural  appearance  of  the 
muscular  suhstaneo  was  preserved.  The  microscope,  however, 
had  not  thou  been  brought  to  bear  on  the  study  of  miunte 
anatomy.  Portions  of  the  walls  present  sometimes  the  firmueaa 
and  appearance  of  cartilage.  This-  must  proceed  fixim  either 
the  production  of  fibroid  tissue  or  a  morbid  increase  of  the  ill- 
terstitial  connective  structure.  Calcareous  plates  are  sometiiDes 
formed  upon  the  surface  of  the  organ,  and  the  calcareous  matter 
may  extend  between  the  muaeular  fibres,  I  have  met  with  a  aped- 
men  in  which  a  calcareous  deposit  near  the  base  of  the  left  ven- 
tricle extended  througli  the  muscular  walls,  and  formed  a  ]; 
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jection,  through  the  endocardium,  into  the  ventricular  cavity. 
In  a  case  described  by  Burns,  the  ventricles  were  said  to  be  so 
completely  ossified  as  to  resemble  the  bones  of  the  cranium. 
Allowance  is  doubtless  to  be  made  for  exaggeration  in  this 
comparison.  In  a  practical  point  of  view,  induration  of  the 
cardiac  walls  claims  only  a  passing  notice.  Not  only  is  it  ex- 
tremely rare,  but  it  is  wanting  in  distinctive  signs  and  symp- 
toms. The  diagnosis  is  impossible.  It  may  be  stated  as  a  rule 
applicable,  at  least,  to  diseases  of  the  heart,  that  the  difficulty 
of  diagnosis  is  inversely  in  proportion .  to  its  practical  import- 
ance. This  lesion  affords  an  illustration  of  the  rule.  Indura- 
tion proceeding  from  either  of  the  conditions  mentioned,  is 
irremediable.  It  was  conjectured  by  Laennec  that  the  heart- 
sounds  would  be  intensified  by  an  indurated  state  of  the  walls, 
so  as  to  be  heard  at  a  distance  from  the  chest  in  some  cases. 
Clinical  observation,  however,  has  shown,  on  the  contrary,  that 
the  sounds  are  enfeebled.  This  would  be  expected  in  view  of 
our  present  knowledge  of  the  mechanism  of  the  sounds. 


CARDIAC  ANEURISM. 

The  term  aneurism  was  formerly  applied  to  enlargement  of 
one  or  more  of  the  compartments  of  the  heart,  due  either  to 
hypertrophy  or  dilatation.  This  application  of  the  term  is 
manifestly  inappropriate,  and  is  now  discontinued  by  most 
writers.  Cardiac  aneurism  is  properly  a  circumscribed  or 
pouch-like  dilatation  occurring  in  one  or  more  of  the  ana- 
tomical divisions  of  the  organ.  In  the  great  majority  of  in- 
stances it  is  seated  in  the  left  ventricle.  A  few  cases  are  on 
record  in  which  it  has  occurred  in  the  right  ventricle  and  in 
the  left  auricle.  It  is  a  rare  lesion,  yet  Thurman  was  able  to 
collect  for  analysis,  from  various  sources,  accounts  of  seventy- 
four  cases.*  The  aneurismal  dilatation  forms  a  tumor  varying 
in  size  in  different  cases  from  that  of  a  small  nut  to  a  sac  as 

1  Mr.  Thurman 's  paper  was  published  in  the  Medico-Chirurg.  Transactions, 
London,  vol.  xxi,  1838.  The  reader  will  find  an  abstract  of  it  in  Hope's  Treatise 
on  Diseases  of  the  Heart,  &c..  Am.  ed.,  1842,  p.  313.  Also  in  Bellinghum  on 
Diseases  of  the  Heart,  part  ii,  1867.  In  the  latter,  the  reader  will  find  copious 
references  to  the  literature  of  the  subject.  See,  also,  *'  Dcs  anevrysmes  du  coeur,'' 
par  Pelvet,  Tbdse  de  doctorat,  Paris,  1867. 
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large  as,  or  even  larger  than,  the  heart  itself.  It  contains  layers 
of  comleiised  fibnn  and  various  forma  of  coagnla,  like  arterial 
aneurisms.  It  is  sometimes  lined  or  studded  with  calcareous 
matter.  It  occurs  in  the  great  majority  of  cases  at  the  apex, 
but  it  may  be  situated  at  any  point  ou  the  anterior  or  posterior 
Burface  of  the  ventricles,  and  on  the  inter-ventricular  septum. 
The  cavity  of  the  sac  communicates  with  the  ventricular  cavity 
by  an  aperture  varying  in  ditterent  case*  as  respects  form  and 
size,  being  sometimes  direct  and  in  some  cases  sinuous.  Tlie 
walls  of  the  sac,  in  some  cases,  include  the  endocardial  and  the 
pericardial  membrane  unbroken,  the  muscular  substance  hav- 
ing mostly  or  quite  disappeared ;  in  other  cases  there  has  oc- 
curred solution  of  continuity  of  the  endocardial  membrane, 
When  the  endocardial  membrane  is  perforated,  the  lesion  prob- 
ably commenced  by  ulceration  of  this  membrane,  the  other 
tissues  undergoing  dilatation  from  the  pressure  of  the  blood. 
This  ia  analogous  to  the  false  aneurism  of  surgical  writers.  The 
tumor,  under  these  circumstances,  does  not  attain  to  a  greut 
size.  In  cases  without  perforation  of  the  endocardium,  the 
walls  of  the  heart  yield  to  the  pressure  of  the  blood,  and  be- 
come dilated  in  consequence  of  a  morbid  condition  at  the  seat 
of  the  aneurism.  This  condition  generally  results  from  circum- 
scribed inflammation,  and  consists  of  softening,  or  the  substitu- 
tion of  new  structure  for  the  muscular  tissue.  The  affection, 
when  thus  induced,  is  analogous  to  the  true  aneurism  of  surgical 
writers.  It  is  supposed  that  a  circumscribed  abscess  of  the  walla 
of  the  heart,  or  a  hydatid  cyst  opening  into  the  cavity  of  the  ven- 
tricle, may  lead  to  aneurism.  This  is  a  brief  synopsis  of  the 
views  held  by  pathologists  concerning  the  formation  of  cardiac 
aneurism.  For  a  fuller  consideration  of  the  subject,  the  reader 
is  referred  to  works  on  morbid  anatomy.  Two  or  more  aneu- 
rismal  tumors  have  been  observed  in  the  same  case.  The  leeioa 
occurs  much  oftener  in  the  male  than  in  the  female. 

Cardiac  aneurism  may  be  assoeiateti  with  enlargement  of  the 
heart  by  hypertrophy  or  dilatation,  and  with  valvular  lesions, 
but  these  aft'ecfions  do  not  uniformly  exist,  although  present  in 
a  large  proportion  of  cases.  In  the  cases  analyzed  by  Thurman, 
valvular  lesions  coexisted  in  ten,  and  were  stated  not  to  exist  in 
eight,  the  whole  number  of  eases  of  aneurism  of  the  left  ven- 
tricle Vteing  fifty-eight.  In  ten  cases  only  of  the  whole  number, 
i.  e.,  of  fifty-eight,  waa  the  absence  of  hypertrophy  or  dilatatioa 
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stated.  Adhesion  of  the  pericardial  surfaces  over  the  tumor 
takes  place  in  some  instances,  and  is  wanting  in  others. 
Aneurismal  dilatation  of  the  mitral  valve  will  be  more  properly 
noticed  under  the  head  of  valvular  lesions. 

Aneurism  of  the  heart  may  end  in  rupture  and  sudden  death, 
the  blood  being  poured  into  the  pericardial  sac,  provided  ad- 
hesion of  the  free  surfaces  of  the  pericardium  have  not  taken 
place,  and,  if  so,  the  opening  may  take  place  into  the  left  pleural 
cavity.  But,  prior  to  the  occurrence  of  this  event,  a  fatal  result 
may  take  place  in  consequence  of  the  embarrassment  of  the 
circulation  occasioned  by  the  tumor,  and  by  the  concomitant 
lesions  with  which.it  is  generally  associated.  Embolism  of  the 
arteries  of  the  brain,  or  elsewhere,  may  result  from  the  detach- 
ment of  coagulated  fibrin  within  the  aneurismal  sac. 

The  existence  of  this  lesion  is  hardly  determinable  with 
positiveness  during  life.    The  symptoms,  in  the  cases  which  have 
been  reported,  are  those  denoting  some  grave  cardiac  aftection, 
but  they  are  generally  due,  in  a  great  measure,  to  coexisting 
valvular  lesions  or  enlargement,  or  to  both.     Nor  are  the  phys- 
ical signs  distinctive.     The  passage  of  blood  currents  into  and 
from  the  sac,  is  likely  to  give  rise  to  a  murmur,  which  may  ac- 
company either  sound  of  the  heart,  or  both  sounds.    A  friction- 
murmur  may  also  be  produced.    But  there  are  no  circumstances 
which  can  lead  the  diagnostician  to  pronounce  decisively  that 
these  signs  are  due  to  an  aneurismal  tumor.     lie  may  be  led  to 
suspect  it,  but  he  is  never  justified  in  deciding  wuth  any  posi- 
tiveness that  it  exists.     The  circumstances  favoring  such  a  sus- 
picion are  those  which  show  that  some  anomalous  form  of  dis- 
ease is  present.    For  example,  as  stated  by  Hope,  an  endocardial 
murmur  may  be  found  which  is  not  referable  to  the  arterial  or 
auricular  orifices  by  the  rules  of  localization  to  be  hereafter 
considered.     Valvular  lesions,  as  the  source  of  the  murmur, 
being  thus  excluded,  and  the  murmur  being  evidently  due  to 
some  organic  aflection,  the  hypothesis  of  cardiac  aneurism  is 
admissible;  but  intra-ventricular  murmur  is  sometimes  produced, 
not  referable  to  the  orifices,  and,  on  the  other  hand,  aneurismal 
dilatations  do  not  always  give  rise  to  murmur.    So  a  pericardial 
or  friction-murmur  may  proceed  from  various  conditions,  irre- 
spective of  present  pericarditis.    The  aflfection  is  one  of  the  rare 
forms  of  disease  which  give  rise  to  more  doubt  and  difficulty, 
the  better  acquainted  the  practitioner  is  wnth  the  diagnostic 
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Bigna  and  sympfoTna  of  cardiac  lesions.  lie  may  be  aware  that 
he  has  to  deal  with  some  anomalous  affection,  but  he  is  nnable 
to  determine  ita  charaeter.  Here,  as  in  other  similar  instiincvs, 
the  inability  to  arrive  at  the  diagnosia  is  not,  in  a  practical  point 
of  view,  to  be  deplored ;  for,  were  the  existence  of  cardiac 
aneuriam  determinable,  the  treatment  would  be  that  whii-h  is 
indicated  by  the  aymptoms  without  this  knowledge.  The  lesion 
ia  irremediable,  and  the  measures  best  suited  to  retard  the  dila- 
tation and  prolong  life,  are  those  which  are  applicable  to  cases 
of  valvular  lesiona  and  enlargement,  with  which  the  affection  is 
often  associated. 

In  view  of  the  infror|nency  of  aneurism  of  the  heart,  a  brief 
account  of  five  examples  which  have  fallen  under  my  observa- 
tion is  subjoined. 

Case  1.  The  apeciiiien,  in  this  case,  was  presented  to  me  with- 
out any  hiatory  of  the  case.  The  patient  waa  a  female.  At  tlie 
apex  of  the  left  ventricle,  a  saccular  dilatation  existed  of  the  eiz« 
of  an  Knglish  walnut.  There  was  evidence  of  pericarditis  of 
old  date.  Partial  adhesions  existed,  and  over  the  aneurism  the 
adhesions  were  strong.  The  walls  of  the  anenriamal  sac  were 
thin,  but  iirm.  The  mnscular  tissue  over  the  sac  had  disappeared. 
The  interior  presented  thin  layers  of  fibrin.  The  walls  of  the 
Teatricles  had  a  healthy  appearance,  and  they  were  neither 
hypertrophied,  attenuateil,  nor  softened.  The  mitral  valves 
were  sound.  The  organ  had  heea  mutilated  in  its  removal,  the 
auricles  having  been  cut  away,  together  with  the  aorta  and  the 
semilunar  valves. 

Case  2.  This  case  occurred  in  Beltevue  no8]iital,  in  December, 
1865.  The  patient,  a  male,  aged  about  60,  was  a  long  time  in 
hospital  with  hemiplegia.  Death  occurred  from  an  apoplectic 
seizure.  On  examination  of  the- head  after  death,  a  clot  was 
found  in  the  substance  of  the  bruin,  and  there  waa  atheroma  of 
the  cerebral  arteries.  The  heart  weighed  20  oz.  This  increase 
of  weight  was  due  chiefly  to  hypertrophy  of  the  left  ventricle. 
The  walls  of  this  ventricle  were  an  inch  in  thickness.  At  the 
apex  of  this  ventricle  was  a  sacculated  dilatation  of  about  the 
aiae  of  an  English  walnut.  The  inner  surface  of  the  sac  was 
calcareous.  The  eac  was,  iii  fact,  a  calcareous  box.  The  pe^ica^ 
dinm  was  adherent  over  the  aneurisn).  The  aortic  segments 
"were  thickened  and  contracted.     The  mitral  valves  were  sound. 

Case  3.  This  case  also  waa  in  Bellevue  Hospital,  in  November, 
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1866.  The  patient  was  a  male,  aged  50.  ITe  stated  that  he  had 
been  ill  seven  months,  his  chief  ailments  having  been  dyspnoea, 
vomiting,  and  general  debility.  The  lower  limbs  were  oedematous. 
The  urine  contained  neither  albumen  nor  casts.  Enlargement 
of  the  heart  was  ascertained,  and  a  mitral  regurgitant  murmur. 
He  suddenly  became  comatous,  and  death  took  place  six  hours 
afterward.  On  examination  after  death  there  was  found  opacity 
of  the  arachnoid  with  large  eftusion  into  the  subarachnoid 
space  and  ventricles.  The  right  lung  presented  nothing  abnormal. 
The  left  lung  was  compressed  by  the  heart,  and  adhered  to  the 
pericardial  sac.  The  pericardial  surfaces  were  everywhere  ad- 
herent. The  heart  was  greatly  enlarged ;  the  weight  was  2  lbs., 
the  w^alls  being  thickened,  and  the  cavities  dilated.  Projecting 
in  front  of  the  anterior  curtain  of  the  mitral  valve  was  an 
aneurism  of  the  size  of  the  closed  hand.  The  opening  from 
the  sac  into  the  left  ventricle  admitted  the  index  finger.  The 
w'alls  of  the  sac  were  J  inch  thick,  and  formed  of  fibrous  tissue. 
The  interior  contained  stratified  fibrin.  The  pericardium  was 
closely  adherent  over  it,  as  over  the  whole  of  the  heart.  The 
mitral  valves  were  somewhat  thickened.  The  aorta  was  much 
dilated,  and  its  inner  surface  presented  atheroma  and  calcareous 
plates.  The  liver  was  cirrhosed,  and  weighed  3  lbs.  The  kid- 
neys weighed  9|  oz. 

Case  4.  The  patient  in  this  case  was  an  aged  woman,  at  the 
Almshouse,  Blackwell's  Island.  She  was  found  dead  in  bed. 
In  the  left  ventricle  just  below  the  semilunar  valves  was  a  per- 
foration large  enough  to  receive  the  forefinger.  It  was  evidently 
old.  The  perforation  opened  into  a  sac  of  about  the  size  of  a 
filbert.  Situated  between  the  aorta  and  pulmonary  artery,  this 
eac  communicated  with  another  of  about  the  same  size  by  a 
small  aperture,  the  second  sac  being  situated  behind  the  right 
auricle.  The  latter  sac  contained  coagulated  blood.  Rupture 
of  the  second  sac  had  taken  place,  and  the  pericardial  sac  was 
filled  with  blood.  In  this  case  the  aneurism  was  of  the  false 
variety.  The  specimen  was  exhibited  to  the  Xew  York  Patho- 
logical Society  by  my  colleague,  Prof.  Sayre. 

Case  5.  In  a  specimen  exhibited  at  a  meeting  of  the  New 
York  Pathological  Society  by  Dr.  Robert  Newman,  the  aneur- 
ism was  situated  at  the  upper  part  of  the  left  ventricle,  and 
measured  9  inches  in  circumference.  It  was  partially  filled  with 
dense,  laminated  fibrin.    The  patient,  a  male,  died  suddenly,  but 
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there  was  no  rupture  of  the  anenrismal  sac.    The  hietory  of 
the  case,  aside  from  the  sudden  death,  had  uot  been  ascertained. 

Aneuiisni  of  the  coronary  artery  is  so  rare,  that  it  belongs 
among  the  curiosities  of  clinical  experience,  A  single  example 
has  fallen  under  my  observation.  The  patient  came  to  Bellevne 
Hospital,  and  died  suddenly  in  the  examination-room  before 
being  admitted.  On  examination  after  death,  the  aorta  waa 
found  to  be  considerably  dilated,  and  the  inner  surface  was  ex- 
tensively calcified.  Considerable  calcareous  matter  existed 
behind  the  valvular  segmentfi,  and  one  of  these  was  contracted. 
The  heart  was  enlarged.  The  left  ventricle  was  of  the  normal 
thickness,  but  the  canty  waa  much  dilated.  The  aurictee  were 
much  dilated.    The  mitral  valves  were  sound. 

On  looking  into  the  left  auricle  an  oval  protuberance  was 
seen,  forming  a  tumor  as  large  as  an  American  walnut.  This 
tumor  was  perfectly  solid  from  calcareous  deposit,  and  at 
the  central  portion  the  endocardial  membrane  was  wanting, 
leaving  the  calcareous  matter  uncovered.  The  surface  of  the 
tumor  within  the  auricle  waa  smooth.  This  tumor  contained  a 
cavity  into  which  opened  the  left  coronary  artery.  The  cavity 
contained  a  black  coagulum.  Supposing  this  anenrismal  sac  not 
to  have  been  calcified,  but  to  have  ruptured,  there  would  liave 
been  constant  hemorrhage  into  the  auricle.  The  blood,  however, 
would  not  have  been  lost,  but  the  eflect  would  have  been  crpiiva- 
lent  to  a  mitral  regurgitant  current. 


RUPTUHE  OF  THE  HEART. 


Spontaneous  rupture  of  the  walls  of  the  heart  is  of  rare  || 
currence.  It  may  be  doubted  if  it  has  ever  occurred  as  a  i 
purely  of  the  violent  muscular  activity  of  the  organ, 
physical  point  of  view,  a  broken  heart  is  a  poetical  license^tf 
elusive  of  the  cases  in  which  the  event  is  deiiendent  on  b(H 
prior  morbid  condition  of  the  cardiac  parietes.  In  the  ^ 
majority  of  cases,  it  takes  place  in  consequence  of  softening 
from  fatty  degeneration.  It  may  follow  extravasation  into  the 
muscular  substance,  the  condition  called  by  French  writers 
apoplexy  of  the  heart,  which  has  been  investigateJ  fully  by 
Cruveilhier ;  also,  great  attenuation  of  th^  walls  in  some  cases 
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of  dilatation,  circumscribed  abscess,  ulcerative  perforation  of  the 
endocardium,  and  softening  from  inflammation.  The  seat  of 
rupture,  in  the  larger  proportion  of  cases,  is  the  left  ventricle, 
either  on  the  anterior  or  posterior  surface,  oftener  on  the  former. 
It  has  been  observed  in  the  auricles  as  well  as  in  either  ventricle. 
Usually  a  single  opening  takes  place,  varying  in  size  from  a  very 
minute  aperture  to  a  rent  of  considerable  size ;  but  in  a  propor- 
tion of  about  one-sixth  of  a  series  of  cases,  the  rupture  is 
multiple,  that  is,  it  occurs  simultaneously  in  two  or  more  different 
points.  Ruptures  have  been  known  to  occur  at  as  many  as  five 
different  points  simultaneously.  Raynaud  cites  a  case  in  which, 
with  rupture  at  two  points  in  the  right  ventricle,  there  was  a 
rupture  in  the  left  ventricle.  It  occurs  almost  always  at  an  ad- 
vanced period  of  life.  The  coexistence  of  hypertrophy  or  of 
aortic  obstruction  favors  its  occurrence.  It  is  sometimes  at- 
tributable to  a  paroxysm  of  anger,  the  excitement  of  coition, 
a  cold  bath,  or  to  some  unusual  muscular  exertion  acting  as 
exciting  causes,  but  in  a  large  proportion  of  the  reported  cases, 
the  patients  were  in  a  state  of  repose  when  it  took  place.* 

In  two  cases  which  have  occurred  in  hospital  practice  under 
Biy  observation,  the  rupture  was  of  the  right  ventricle.  One  of 
these  cases  was  at  the  Charity  Hospital,  Blackwell's  Island, 
Xew  York.  The  patient  was  aged.  I  had  examined  the  chest, 
and  found  two  aortic  and  two  mitral  murmurs.  He  w^as  found 
dead  in  bed.  The  rupture  was  situated  near  the  base  in  the 
right  ventricle,  and  was  in  the  form  of  a  slit  an  inch  in  length. 
Tlie  walls  of  the  ventricle  were  evidently  affected  with  fatty 
degeneration. 

In  the  other  case  the  patient  was  admitted  into  the  Charity 
Hospital  at  New  Orleans,  with  delirium  tremens.  I  did  not  see 
the  patient  during  life.  He  died  suddenly  and  unexpectedly,  no 
affection  of  the  heart  having  been  suspected.  On  examination 
after  death,  a  rent  was  found  at  the  upper  and  anterior  part  of 
the  right  ventricle  near  the  pulmonary  artery.  The  inner  Layer 
of  muscular  fibres  was  torn  over  a  space  wider  than  the  external 
opening,  showing  the  gradual  progress  of  the  disruption  from 

*   Vide  paper  by  Dr.  Hallowell,  of  Philadelphia,  giving  an  analysis  of  thirty- 
four  case«,  in  the  American  Journal  of  Medical  Science,  1886.     For  copious 
references  to  the  literature  of  this  subject,  see  Bellingham,  op,  cit,  part  ii,  1857. 
Vide  also  paper  by  Dr.  A.  Dunlop,  in  Edinburgh  Medical  Journal,  May,  1866, 
and  in  the  New  York  Medical  Journal,  Sept.,  1866. 
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within.  The  heart  was  enlarged,  weighing  a  fraction  over  four- 
teen ounces.  The  veiitrieular  walls  were  not  increased  in  thick- 
ness. The  right  ventricle  was  covcre<I  with  fat,  and  the  walls 
presented  both  the  gross  and  luicroacopical  charactei*s  of  ad- 
vanced fatty  degeneration.  At  certain  points,  fatty  matter 
appeared  to  have  replaced  the  greater  part  of  the  ventricular 
walls,  the  muscular  tissue  being  reduced  to  a  thin  layer,  not 
more  than  a  line  in  thickness.  The  patient  was  about  sixty- 
five  years  of  age.  The  previous  history  of  the  case  was  not 
ascertained. 

Rupture  of  the  heart  is  almost  inevitably  fatal,  and  deatti 
generally  follows  instantaneously.  In  some  instances,  however, 
life  has  continued  for  several  houi-s,  the  aperture  being  qnite 
small,  or  the  escape  of  blood  being  retarded  by  the  formation  of 
a  coagnlum  at  the  point  of  rupture.  Cicatrization  is  not  im- 
possible, although  exceedingly  improbable,  Walshe  states  that 
one  case  has  been  recorded  of  death  from  rupture  in  which  a 
former  rupture  was  discovered  firmly  tilled  by  a  fibrinous  coagn- 
lum adherent  to  tlie  wall  of  the  heart.  The  mechanism  by  whieh 
the  fatal  result  is  produced  has  given  rise  to  considerable  dis- 
cussion. Blood  is  j>ourcd  into  the  pericardial  sac  with  more  or 
less  rapidity  according  to  the  extent  of  the  rupture.  But  tbis 
sac  will  not  contain  sufficient  liquid  for  death  to  be  referred  to 
the  hemorrhage  afone.  Paralysis  of  the  heart  from  the  mechani- 
cal compression  of  the  accumulation  of  blood  within  the  peri- 
cardial sac  is  doubtless  the  immediate  cause  of  death. 

I  have  already  inferred  to  a  case  in  which  rupture  took  place, 
the  heart  being  atfected  with  fatty  degeneration,  and  the  patient 
complaining  of  no  symptoms  referable  to  the  heart  prior  to  the 
occurrence  of  the  rupture.  This  patient  was  about  sixty  years 
of  age.  He  had  a  healthy  aspect,  and  was  accustomed  to  pretty 
active  exercise.  The  rupture  was  preceded  by  intense  pain  ref- 
erable to  the  pnpcordia,  for  which  large  doses  of  opium  were 
given.  The  seat  of  the  rupture  was  the  anterior  surface  of  the 
left  ventricle.  This  case  was  in  the  practice  of  Dr.  C.  D.  Smith. 
A  case  was  reported  by  Br.  W.  B.  Lewis  to  the  New  York 
Pathological  Society,  in  which  rupture  occurred  in  an  attack  of 
severe  pain  resembling  angina  pectoris.  This  occurrence  of  severe 
pain  preceding  rupture  ha**  been  repeatedly  noticed  by  others. 

Time  and  opjKJrtunity  arc  seldom  ottered  for  an  investigation 
with  reference  to  diagnosis.    If  life  be  prolonged  for  some  hovm, 
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the  symptoms  are  those  which  denote  syncope  with  prsecordial 
distress,  and  coma  may  ensue  before  dissolution.  Happily,  here, 
as  in  other  instances  in  which  a  positive  diagnosis  is  unattaina- 
ble, it  would  not,  if  attainable,  aifect  the  treatment.  The  indi- 
cations derived  from  the  symptoms  alone  are  those  which  would 
be  furnished  by  the  knowledge  of  the  accident  which  has  occur- 
red. Death  occurring  suddenly,  or  a  few  hours  after  the  sudden 
development  of  alarming  syncope,  in  a  person  advanced  in  years, 
who  had  previously  presented  evidence  of  cardiac  disease,  and 
especially  of  fatty  degeneration,  warrants  a  strong  suspicion  of 
rupture. 

Rupture  of  the  valves  of  the  heart,  or  of  the  tendinous  cords 
and  papillary  muscles,  falls  more  appropriately  under  the  head 
of  valvular  lesions  than  in  the  present  connection.  Rupture  or 
perforation  of  the  interventricular  septum  will  also  be  more  con- 
veniently noticed  in  the  next  chapter. 

Heteromorphous  Productions. — The  various  morbid  productions 
which,  from  their  being  foreign  to  the  structure  of  the  part  in 
'  which  they  are  seated,  are  distinguished   as  heteromorphous, 
occur  very  rarely  in  the  walls  of  the  heart.     They  are,  however, 
sometimes  observed.    Specimens  of  morbid  growths  or  tumors, 
belonging  to  the  classes   lipoma  or  fatty,  fibroma  or  fibrous, 
myoma  or  fleshy,  and  syphiloma  or  gummy,  are  occasionally 
met  with.     As  stated  by  Raynaud,  from  their  infrequency  these 
are  interesting  chiefly  as  pathological  curiosities.      They  are 
nnattended  by  distinctive  symptoms  or  signs,  and  they  accord- 
ingly defy  diagnosis.   In  a  practical  point  of  view,  therefore,  they 
have  but  little  importance.     Few  organs  in  the  body  are  more 
exempt  from  these,  and  other  heteromorphous  productions,  than 
the  heart.     So  slight  is  the  probability  of  their  existence  in  any 
individual  case,  that  they  are  scarcely  to  be  taken  into  account 
in  the  investigation  of  cardiac  aftections  which  are  evidently 
anomalous.     This  statement  will  apply  to  tubercles.     Miliary 
tubercles  are  sometimes  observed  u|X)n  the  surface  of  the  heart ; 
but  collections  of  the  product  known  as  yellow  or  cheesy  tuber- 
culous matter  are  amongst  the  rarest  of  pathological  curiosities. 
Of  the  occurrence  of  hydatid  cysts,  according  to  Raynaud, 
there  are  at  least  thirty  cases  on  record.     The  escape  of  hydatid 
tumors  into  the  cavities  of  the  heart  is  one  of  the  causes  of  sud- 
den death ;  and  the  discharge  of  echinococci  into  these  cavities 
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13  one  of  the  soiircpa  of  embolism  of  the  arteries  of  either  the 
pulmonary  or  systeniie  circulation. 

Carcinoma  of  the  heart  is  stated  to  be  never  primary.  It  tnay 
be  secondary  to  cancer  iu  other  parts,  or  the  heart  may  become 
affected  apparently  by  an  extension  of  the  carciiioiuatoua  growth 
from  the  lunga  or  mediastinum.  Iu  the  cases  iu  which  the  lat- 
ter explanation  is  not  applicable,  the  point  of  departure  may  bo 
either  the  endocardium,  the  jwricardium,  or  the  substance  of 
the  heart.  I  have  met  with  a  remarkable  case  in  which  the 
heart  was  imbedded  hi  a  mass  of  cancer,  the  muscular  substance, 
however,  remaining  uuaffected,  A  brief  account  of  this  case  la 
as  follows : 

Mr.  G.,  aged  about  25,  son  of  an  eminent  physician  in  New 
York,  consulted  me,  in  the  summer  of  1867,  for  want  of  breath 
on  exerciae.  At  this  time  hie  aspect  was  healthy ;  there  was  no 
'  emaciation  nor  jiaiJor,  and  his  muscular  strength  was  unim[>aired. 
The  pulse  was  frequent,  being  100  per  minute.  An  examination 
of  the  chest  led  to  the  discovery  of  nothing  to  account  for  the 
want  of  breath  on  exercise.  Home  weeks  afterwards,  I  was 
requested  to  visit  him.  Ue  was  now  confined  to  his  room  ;  he 
was  unable  to  lie  down  on  account  of  dy8pna?a,  and  there  was 
considerable  anasarca.  The  urine  had  been  reijeatedly  examined 
for  albumen  with  a  negative  result.  On  exploring  the  chest,  I 
now  found  flatness  on  percussion,  on  the  anterior  as^tect  of  the 
chest,  over  a  space  corresjionding  in  situation,  size,  and  form,  to 
the  pericardial  sac  when  filled  T\'ith  liquid.  This  space  extended 
beyond  the  nipple  on  the  left  side,  and  two  or  three  inches  beyond 
the  right  margin  of  the  steruum.  Within  this  space  there  was 
absence  of  respiratory  nmrmur.  There  was  no  pericardial  fric- 
tion-murmur. The  sounds  of  the  heart  were  feeble  and  distant. 
There  was  no  cardiac  impulse.  Laterally  and  posteriorly,  reeo- 
nance  on  percussion  and  vesicular  respiration  extended  to  the 
base  of  the  chest.  These  signs  appeared  to  [loint  to  chronic 
pericarditis  with  effusion,  yrom  this  time  to  the  date  of  his 
death,  a  period  of  about  two  and  a  half  months,  I  examined  the 
chest  repeatedly,  finding  always  the  same  signs.  The  anasarca 
became  very  great,  hut  it  was  notably  diminished  repeatedly, 
sometimes  by  elaferium  and  sometimes  by  diuretics.  [Shortly 
before  his  death  there  was  much  improvement  as  regaiils  the 
dyspncea  and  dropsy.     He  was  able  to  lie  down,  and  even  went 
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out  of  doors.  A  few  days  before  his  death,  however,  the  dysp- 
noea returned  in  an  increased  degree. 

On  examination  after  death,  pleuritic  effusion  with  recent 
lymph  was  found  on  the  right  side.  The  attack  of  pleurisy 
accounted  for  the  increased  dyspnoea  during  the  last  few  days 
of  life,  and  was  probably  the  immediate  cause  of  death.  The 
space  in  which  flatness  and  absence  of  respiratory  murmur  had 
been  observed,  was  occupied  by  a  mass  of  cancer,  a  portion  of 
which  had  the  character  of  seirrhus,  and  in  portions  softening 
had  taken  place.  There  were  several  collections  of  softened 
matter  of  the  consistence  of  thick  serum.  The  heart  was  im- 
bedded in,  and  closely  adherent  to,  the  cancerous  mass,  the 
weight  of  which  was  estimated  to  be  from  two  to  three  pounds. 
The  heart  was  diminished  in  bulk,  but  the  muscular  structure 
presented  a  healthy  appearance.  It  seemed  wonderful  that  the 
action  of  the  heart  should  continue  when  surrounded  by  such  a 
quantity  of  morbid  growth.  The  chest  only  was  examined  after 
death. 

The  youth  of  the  patient  is  a  noteworthy  point  in  this  case. 
It  is  stated,  however,  that  cancer  of  the  heart  occurs  in  the 
young,  Billard  having  met  with  a  specimen  in  an  infant  three 
days  old.^ 

Wounds  of  the  heart,  belonging  to  surgery,  do  not  claim  con- 
Bideration  in  this  treatise.*  There  are,  however,  two  points  of 
view,  in  which  they  are  interesting  alike  to  the  physician  and 
the  surgeon.  One  of  these  is  the  tolerance  of  foreign  bodies 
imbedded  in  the  heart;  the  other  is  the  ingress  of  foreign 
bodies  to  the  heart  through  the  systemic  veins.  A  specimen  of 
great  interest,  in  both  these  points  of  view,  was  exhibited  at  a 
meeting  of  the  New  York  Pathological  Society,  November  28th, 
1866,  by  my  friend  and  colleague,  Prof.  F.  II.  Hamilton.  In 
this  specimen  a  rifle-ball  is  completely  encysted  in  the  muscular 
wall  of  the  right  ventricle  at  the  apex  near  the  septum.  The 
patient,  when  a  boy,  was  shot  accidentally,  the  ball  entering  the 
chest  near  the  clavicle  on  the  right  side.     He  recovered  in  six 

r 

^  Raynaud,  op.  cii, 

'  The  reader  will  find  a  section  devoted  to  this  subject  in  Art.  Ccetir,  by 
Kaynaud,  in  Nouvcau  Dictionnaire,  tome  huiti^me,  Paris,  1868,  page  625.  See 
alw  Analysis  of  Cases  of  Wounds  of  Heart  by  Fire-arms,  by  Dr.  Samuel  S. 
Purple,  in  the  New  York  Medical  Monthly,  May,  1856. 
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weeks,  and  died  twenty  years  afterward  with  pneumonia.  An 
examination  of  the  parts,  which  are  in  Prof.  Hamilton's  posses- 
sion, sliow  an  aneurism  of  the  subclavian  artery,  the  sac  being 
of  about  the  size  of  an  American  walnut,  this  sac  communicat- 
ing with  the  internal  jugular  vein,  and  containing  a  cup-like 
depression  corresix)nding  to  the  size  of  the  rifle-ball.  The  ball 
undoubtedly  escaping  into  the  jugular  vein,  passed  to  the  right 
auricle  and  thence  into  the  right  ventricle,  where,  becoming 
fastened  by  getting  beneath  the  trabeculse,  it  made  its  way  into 
the  muscular  wall  and  remained,  occasioning  little  or  no  appre- 
ciable inconvenience.^ 

^  A  report  of  this  unique  case  is  contained  in  the  forthcoming  '*  Surgical 
Memoirs  of  the  War,"  published  by  the  United  States  Sanitary  Commission, 
edited  by  Prof.  Hamilton. 


CHAPTER  III. 

LESIONS  AFFECTING  THE  VALYES  AND  ORIFICES 

OF  THE  HEART. 

Aoriio  leaions — Mitral  lesions — Primary  effects  of  valTalar  lesions  on  the  circulation — 
Points  to  be  observed  in  popt-mortem  examinations — Pathological  processes  inyolyed 
in  the  production  of  yalvnlar  lesions — Symptoms  and  secondary  pathological  effects  of 
lesions  affecting  the  valves  and  orifices  of  the  heart — Symptoms  and  pathological  effects 
referable  to  the  heart — Enlargement  of  the  several  portions  of  the  heart  in  relation  to 
mitral,  aortic,  tricuspid,  and  pulmonic  lesions,  respectively — Pain,  pnlpitation,  the 
pulse,  venous  turgescence,  and  pulsation — Symptoms  and  pathological  effects  referable 
to  the  circulation — Cardiac  dropsy — Arterial  obstruction  by  emboli — Symptoms  and 
pathological  effects  referable  to  the  respiratory  system  :  Dyspnoea,  cardiac  asthma, 
cough,  muco-serous  expectoration,  haemoptysis,  pulmonary  apoplexy,  ccdema,  bron- 
chitis, pneumonitis,  pleurisy,  and  emphysema — Symptoms  and  pathological  effects 
referable  to  the  nervous  system  :  Apoplexy,  paralysis,  arterial  obstruction,  defective 
supply  of  blood  to  brain,  pseudo-apoplexy,  cephalalgia,  vertigo,  tinnitus  aurium,  Ac., 
sleep,  mental  condition*-  Symptoms  and  pathological  effects  referable  to  the  digestive 
system  and  nutrition :  Hepatic  congestion,  nutmeg  liver,  portal  congestion,  enlarge- 
ment of  liver,  cirrhosis,  indigestion,  gastrorrhagia,  enterorrhoea,  melena,  hemorrhoids, 
enlargement  of  spleen,  nutrition — Symptoms  and  pathological  effects  referable  to  the 
genito-urinary  system :  Congestion  of  kidneys,  diminished  secretion  of  urine,  albu- 
minuria, structural  degeneration  of  kidney  or  Bright-s  diseases — Generative  functions 
— Symptoms  and  pathological  effects  referable  to  the  countenance  and  external  appear- 
ance of  the  body :  Lividity,  expression,  anssmia,  capillary  congestion,  erythema, 
bloodless  fingers. 

Lesions  of  the  valves  or  orifices  of  the  heart,  or  valvular  lesions^ 
are  present  in  a  very  large  proportion  of  the  cases  of  organic  dis- 
ease of  this  organ  which  come  under  the  cognizance  of  the  phy- 
sician. In  addition  to  the  intrinsic  interest  which  belongs  to 
them  as  subjects  for  clinical  study,  they  are  important  as  stand- 
ing in  a  causative  relation  to  other  cardiac  lesions,  more  especi- 
ally enlargement  of  the  heart,  and  from  their  pathological  ettects 
in  other  parts  of  the  body.  They  are  important  as  sustaining 
a  relation  of  dependence  to  other  diseases,  particularly  acute 
rheumatism,  a  relation  which  has  been  established  by  modern 
researches.  In  connection  with  physical  signs,  and  as  exempli- 
fying the  wonderful  precision  of  diagnosis,  which  has  resulted 
from  the  application  of  auscultation,  the  clinical  study  of  these 
lesions  is  highly  interesting.     Inquiries,  with  respect  to  their 
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origin  and  mode  of  production,  involve  pathological  poiutfl 

ranch  interest  and  importance.  To  the  latter,  brief  reference 
will  alone  be  made,  a  full  diHcnssion  of  them  heing  inconsietent 
with  the  practical  objects  of  this  work.  The  various  morbid 
appearances  incidental  to  the  IcsionB  will  be  summarily  consid- 
ered, a  lengthened  description  belonging  more  appropriately  to 
works  on  pathological  anatomy.  In  treating  of  valvular  lesions, 
the  main  object  will  be  to  show  their  immediate  and  remote 
effects,  the  symptomatic  phenomena  to  which  they  give  rise, 
their  physical  signs  and  diagnosis,  and,  finally,  the  indications 
for  treatment.  The  physical  signs  of  those  lesions  consist  of 
abnormal  modifications  of  tlie  natural  heart-sounds,  and  also  of 
superadded,  adventitious  sounds  distinguished  as  murmurs.  The 
importance  of  the  latter,  and  the  varions  considerations  eou- 
neetetl  with  their  diagnostic  application,  require  that  they 
should  be  treated  of  at  some  length. 

Lesions  of  the  valves  and  orifices  of  the  heart,  exclusive  of 
those  which  are  congenital,  are  seated  as  a  rule  in  the  left  half 
of  the  organ  ;  that  is  to  say,  in  the  great  majority  of  cases  they 
are  either  mitral  or  aortic.  The  tricuspid  and  pulmonic  valves 
and  oriliceB  rarely  become  affected  after  birth.  Stilt  more  infre- 
quently do  the  latter  present  lesions  so  extensive  as  are  often 
found  in  the  corresponding  situations  in  the  left  side  of  the 
heart.  When  thoy  occur,  they  are  generally,  but  not  invaria- 
bly, associated  with  either  mitral  or  aortic  lesions.  It  is  a  curi- 
ous fact  that  the  lesions  of  fcetal  life,  giving  rise  to  the  congenital 
malformations  which  will  be  noticed  in  a  subsequent  chapter, 
atfeet  by  preference  the  right  side  of  the  heart,  reversing  the 
pule  which  obtains  after  birth.  The  changes  which  the  valves 
and  orifices  present  in  different  cases,  vai-y  greatly  in  degree  and 
kind,  giving  rise  to  a  great  diversity  of  morbid  appearances. 
As  before  remarked,  a  full  description  of  these  belongs  more 
appropriately  to  the  works  on  pathological  anatomy,  and  to 
these  the  reader  ia  referred.  I  shall  content  myself  here  with 
a  brief  account  of  aortic  and  mitral  lesions.  Pulmonic  and 
tricuspid  lesions  will  be  considered  in  connection  with  the  path- 
ological efleeta  of  valvular  lesions,  and  also  in  treating  of  con- 
genital malformations. 
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AORTIC  LESIONS. 

Lesions  affecting  the  aortic  valves  may  be  limited  to  one  or 
two  of  the  semilunar  segments ;  but  in  most  cases  all  are  more 
or  less  affected,  although  rarely  to  an  equal  extent.  Thickening 
of  the  segments  is  one  of  the  most  frequent  of  the  morbid  changes. 
Of  the  recorded  appearances  in  55  cases,  which  I  have  before  me, 
thickening,  due  either  to  exudation  or  morbid  growth,  or  both, 
is  noted  in  27,  and  doubtless  it  existed,  more  or  less,  in  other  of 
the  cases.  A  certain  amount  of  thickening  may  exist,  the  size 
of  the  segments  being  unaffected.  The  function  of  the  valves 
w\\]  not  then  be  impaired,  save  that  their  expansion  will  be  some- 
what sluggish,  and  the  intensity  of  the  aortic  second  sound  of 
the  heart  must  be  in  some  measure  diminished.  The  thickness, 
too,  of  the  segments  will  diminish  somewhat  the  calibre  of  the 
aortic  orifice,  but  not  sufficiently  to  give  rise  to  any  appreciable 
morbid  effects. 

The  segments  are  often  contracted  as  well  as  thickened.  In 
proportion  to  the  amount  of  contraction,  their  function,  as 
valves,  is  impaired ;  in  other  words,  they  are  rendered  more  or 
less  insufficient  or  incompetent.  Consequently  a  regurgitant 
stream  of  blood  takes  place  at  the  time  when  the  second  sound  of 
the  heart  is  produced ;  that  is,  a  current  of  blood  is  forced  back- 
ward from  the  aorta  into  the  ventricle,  by  the  recoil  of  the  ar- 
terial coats.  This  aortic  regurgitant  stream  or  current,  as  re- 
gards size  or  quantity,  will,  of  course,  be  in  proportion  to  the 
amount  of  insufficiency  of  the  valves.  At  the  same  time,  the 
aortic  second  sound  of  the  heart  must  be  weakened  by  the  di- 
minished size  of  the  Valves  as  well  as  by  the  thickening.  If  the 
thickening  and  contraction  of  the  segments  exist  alone,  that  is, 
without  other  valvular  lesions,  the  result  is  aortic  regurgitation, 
with,  perhaps,  an  inconsiderable  amount  of  obstruction  to  the 
onward  or  the  aortic  direct  current  of  blood.  The  segments  in 
some  cases  are  so  much  shrunken,  that  there  seem  to  be  only 
the  rudiments  of  the  valves.  One,  or  two,  or  all  three  of  the 
segments  may  be  more  or  less  thickened  and  contracted. 

The  thickened  segments  are,  in  general,  more  or  less  rigid. 
One,  or  two,  or  all  of  the  segments  may  remain  permanently  ex- 
panded in  consequence  of  rigidity.  Projecting  thus  into  the 
orifice,  the  onward  current  of  blood  is  interrupted  and  the  ori- 
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fice  IB  diniinighed.  Great  contraction  of  tbe  aortic  orificdl^| 
caused  by  a  permanent  expansion  of  tlie  segments  and  adher- 
ence together  of  their  free  margins.  I  have  met  with  two 
apecinieua  in  which  the  aortic  orifice  was,  in  this  way,  dimin- 
ished to  tlie  size  of  a  goose-quill,  and  one  specimen  in  which  the 
orifice  was  of  the  size  of  a  crow's-qnill.  Stokes  has  described  a 
specimen  in  which  the  orifice  was  so  small  as  to  admit  only  of 
the  passage  of  a  fine  probe.  A  simitar  specimen  is  in  the  cab- 
inet of  the  Boston  Society  for  Medical  Improvement.  It  is  re- 
markable that,  in  the  two  latter  cases,  the  lesion  occasioned  so 
few  symptoms  that  disease  of  the  heart  was  not  suspected  prior 
to  the  occurrence  of  au  acute  pulmonary  disease  which,  iu  each 
case,  terminated  life.  This  fact  shows  the  wonderful  latency, 
iu  some  cases,  of  aortic  lesions  which  occasion  an  extreme  de- 
gree of  obstruction.  The  thickness  is  sometimes  limited  or 
chiefly  confined  to  the  situation  where  the  segments  are  in  jux- 
taposition. The  effect  is  to  cause  the  two  segments  near  this 
point  to  project  and  remain  expanded.  And,  as  a  further  efl'ect, 
the  division  between  the  two  segments  is  sometimes  broken,  and 
they  are  fused  together.  It  is  not  easy,  always,  in  these  cases, 
to  determine  whether  this  fusion  is  the  result  of  disease  or  a 
congenital  anomaly.  Three  examples  of  this  kind  are  among 
the  recorded  cases  before  me.  Of  course,  permanent  expansiou 
of  the  segments  destroys  the  aortic  second  sound  of  the  heart. 

Rigidity  of  the  valves  from  ciilcareons  deposit  is  of  fivquent 
occurrence.  The  segments  are  sometimes  expanded,  and  being 
incrusted  with  calcareous  salts,  appear  to  be  completely  petri- 
fiod.  This  was  formerly  called  ossification.  Thus,  Hope  de- 
scribes a  specimen  in  which  the  "  valves,  in  their  closed  condi- 
tion, their  bases  and  tlie  whole  circumference  of  the  aorta,  were 
nearly  converted  into  a  solid,  immovable  mass  of  bone."  A 
deposit  of  calcareous  salts  at  the  base  of  the  segments,  on  their 
arterial  aspect,  is  quite  common.  Calcareous  masses  hero  cause 
the  segments  to  project,  and  in  proportion  to  the  amount  of  de- 
posit, diminish  the  size  of  the  aortic  orifice,  weakening  atso  the 
second  sound  of  the  heart.  Less  frequently  the  calcareoaa  de- 
posit is  on  the  ventricular  aspect  of  the  valves.  Iu  connection 
with  rigidity  of  the  valves,  the  sinuses  of  Valsalva  are  apt  to  be 
dilated,  sometimes  forming  pouches  of  considerable  depth. 

Another  variety  of  lesion  consists  in  the  presence  of  warty  ex- 
crescences 01-  vegetations.     These  are  generally  attached  at  or 
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near  the  free  border  of  the  segments,  on  their  ventricular  aspect. 
They  may  be  few  or  numerous,  and  they  vary  in  size  from  that 
of  a  pin's  head  to  an  American  walnut.  I  have  met  with  a  spe- 
cimen, in  which,  depending  from  one  of  the  segments,  was  a 
mass  of  the  size  last  named.  In  another  specimen,  to  the  much 
contracted  segments  were  attached  vegetations  an  inch  in  length, 
which  must  have  passed  to  and  fro  with  the  direct  and  regurgi- 
tive  currents  of  blood. 

These  vegetations  appear,  in  some  cases,  to  be  tumors  or  out- 
growths, and  in  other  cases  to  consist  of  exuded  or  deposited 
fibrin ;  or,  again,  they  are  morbid  growths,  to  which  coagulated 
fibrin  is  attached.  They  are  sometimes  firmly  adherent,  and 
sometimes  so  loosely  attached  that  it  is  evident  they  are  liable 
to  be  separated  by  the  force  of  the  current  of  blood  during  life, 
and  become  emboli  or  plugs  which  obstruct  the  circulation  in 
the  arteries  of  the  brain,  or  of  other  parts  of  the  body  to  which 
they  are  transported. 

The  valves  sometimes  become  abnormally  attenuated  from 
atrophy.  Rupture,  under  these  circumstances,  is  liable  to  oc- 
cur. This  is  most  apt  to  take  place  near  the  free  border,  the 
latter  becoming  separated,  to  a  greater  or  less  extent,  from  the 
remainder  of  the  segment,  leaving  a  slit-like  aperture.  Some- 
times there  are  numerous  small  perforations,  the  segments  pre- 
senting a  cribriform  appearance.  Perforations  may  occur  at 
any  point  when  the  valves  are  softened  and  perhaps  at  the 
same  time  thickened.  In  one  of  the  cases  in  my  collection,  a 
segment  presented  a  hole  as  large  as  a  crow's-quill.  In  another 
case  there  was  a  rupture  near  the  free  border  extending  a  third 
of  the  width  of  the  valve,  and  the  valve,  hanging  downward, 
formed  a  kind  of  pouch,  which  contained  a  soft  coagulum  of  the 
size  of  a  pea,  the  other  segments  being  normal. 

Dr.  William  Gull  has  reported  a  case  in  which  one  of  the 
valves  became  retroverted,  in  connection  with  rigidity  of  the 
artery  behind  it,  that  is,  in  the  corresponding  sinus  of  Valsalva. 
From  the  history  of  the  ^ase  it  was  inferred  that  the  sudden  oc- 
currence of  the  retroversion  was  indicated  by  symptoms  analo- 
gous to  those  of  rupture  of  the  valves  from  violence.' 

Obstruction  to  the  free  passage  of  blood  through  the  aortic 
orifice,  may  be  caused  by  contraction  of  the  aorta,  the  valves 

1   Vide  Ouy'8  Hospital  Reports,  third  series,  vol.  v,  p.  305;   also  Americun 
Journal  of  Medical  Sciences,  Jan.,  18(50,  p.  195. 
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being  sound.  On  the  other  hand,  the  orifice  is  not  infre(|n< 
dilated  in  connection  with  dilatation  of  the  aorta,  and  the  valves 
not  being  enlarged  in  proportion,  they  are  insufficient,  although 
nomml,  aortic  regurgitation  taking  place. 

Finally,  rupture  of  the  aortic  valvea  may  take  place  from  the 
violent  action  of  the  heart.  Of  course  atrophy  of  the  valves, 
or  aoi'tening,  or  the  brittleneas  caused  by  calcification,  would 
favor  this  accident ;  but  it  occurs,  although  very  rarely,  the 
valves  being  healthy,  A  striking  instance  oecun-ed  iu  1359  in 
the  ease  of  a  New  York  policeman,  the  accident  being  caused 
by  a  violent  conflict  in  making  an  arrest.  Grave  symptoms  ref- 
erable to  the  heart  supervened,  and  death  took  place  four  weeks 
after  the  couflict.  The  8])ecimen,  in  this  case,  which  was  pre- 
sented to  the  New  York  J'athological  Society  by  Prof.  Henry 
B.  Sands,  sliowed  two  of  the  aortic  segments  extensively  torn 
away  at  their  base.  The  endocardium  was  detached  for  a  little 
distance  below  one  of  the  segments,  and  a  perforation  existed 
thri'Ugh  which  a  small  probe  could  be  passed  from  the  left  ven- 
tricle into  the  left  auricle.  The  other  segment  prcseuted  a, 
nornml  api^earance.  Fibrinous  vegetations,  easily  removed  with 
the  handle  of  a  scalpel,  were  abundant  upon  all  the  roughened 
surfaces  presented  by  the  torn  valves.  Aside  from  the  ruptured 
valves,  the  heart  was  healthy. 

Lesions  in  the  aorta,ext ending,  to  a  greater  or  less  exteut,abOTC 
the  valves,  are,  in  the  majority  of  cases,  associated  with  lesioM 
of  the  aortic  oritice.  The  artery  may  be  dilated  or  contracted 
Its  inner  surface  may  present  a  granular  or  velvety  appearanoh 
Tlic  most  frequent  of  the  morbid  appearances  here  observed 
are  (hose  which  are  embraced  under  the  names  atheroma  and 
calcareous  deposits.  The  frequency  with  which  these  lesions 
arc  associated  with  those  affecting  the  aortic  valves  and  orifice 
render  it  probable  that  the  same  causative  influences  are  con- 
cerned in  the  production  of  the  lesions  in  both  situations.  It 
is,  however,  to  be  considered  that  atheromatous  or  cAlcareotu 
changes  are  found  in  most  bodies  after  forty  years  of  age,  and 
that  these  changes  are  often  present  without  being  aceompanied 
by  valvular  lesions. 
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MITRAL  LESIONS. 

Lesions  at  the  mitral  orifice  are  essentially  the  same  as  aortic 
lesions,  the  points  of  difierence  relating  chiefly  to  the  diflerences, 
as  regards  form  and  arrangement,  of  the  mitral  valves.  The 
mitral  curtains,  like  the  aortic  segments,  are  often  thickened  and 
contracted.  They  may  be  thickened,  and  still  be  competent  to 
perform  their  function,  namely,  preventing  the  reflux  of  blood, 
with  the  ventricular  systole,  into  the  left  auricle.  K,  however, 
they  be  contracted  to  much  extent,  they  fail  to  perform  this 
function,  and  they  are  then  said  to  be  insufficient.  As  a  result 
of  their  insufficiency,  a  retrograde  stream  or  current,  from  the 
ventricle  into  the  auricle,  takes  place  with  each  systole  of  the 
ventricle,  the  quantity  of  blood  thus  regurgitating,  of  course, 
being  proportionate  to  the  extent  of  the  mitral  insufficiency. 

Other  kinds  of  lesion  occasion  insufficiency  of  the  mitral 
valves.  Rupture  of  the  tendinous  cords  connecting  the  free 
margins  of  the  valves  with  the  papillary  muscles  is  one  of  these. 
The  rupture  may  be  due  to  softening  from  atheroma,  or  brittle- 
ness  from  calcification,  and  it  may  be  caused  by  violent  action 
of  the  heart  without  any  prior  disease  of  the  cords.  Of  39 
recorded  cases  of  mitral  lesions,  which  I  have  before  me,  in  4 
insufficiency  was  due  to  this  lesion.  In  one  of  these  cases  the 
anterior  mitral  curtain  was  completely  detached  from  its  con- 
nection with  the  papillary  muscles,  and  must  have  flapped  to 
and  fro  through  the  auricular  orifice  with  the  mitral  direct  and 
the  mitral  regurgitant  current  of  blood.  In  this  specimen,  at 
the  free  extremity  of  the  curtain  was  a  projecting,  sharp-pointed 
stalactite  which,  in  the  to  and  fro  movements  of  the  valve,  had 
perforated  the  posterior  curtain.  The  ruptured  tendinous  cords 
sometimes  disappear ;  but  in  other  cases  the  broken  ends  remain, 
and  present  a  bulbous  appearance  from  the  deposit  of  coagulated 
fibrin.  In  one  of  my  specimens  the  mass  of  fibrin  at  the  end  of 
a  ruptured  cord  was  of  the  size  of  a  medium  sized  pea,  and  in 
another  it  was  of  the  size  of  a  bean.  These  masses,  by  another 
rupture  of  the  cords  to  which  they  are  attached,  may  constitute 
emboli.  Shortening  of  the  tendinous  cords  or  of  the  papillary 
muscles  are  other  lesions  giving  rise  to  mitral  insufficiency.  To 
these  are  to  be  added  adhesions  of  the  curtains  to  the  walls  of 
the  ventricle,  and  atrophy  with  perforation  of  the  curtains.    In- 


134      LBSIOKB    ArKSOTIKQ    THE    TALVKB    OF    THB    BKART. 


sufBcieney  may  also  be  due  to  enlargement  of  the  mitral  orifice 
in  couuection  with  dilatation  of  the  left  ventriule,  the  valves 
being  Bound,  but,  under  those  circumstances,  not  protecting 
against  regurgitation. 

.  On  the  other  hand,  certain  lesions,  either  with  or  without 
iiisufliciencj  of  the  valves,  produce  more  or  less  contntirtion  of 
the  orilice,  and  consequent  obstruction  to  the  direct  current  of 
blood  from  the  auricle  to  the  ventricle.  The  dcfiosit  of  calca- 
reous salts  at  the  base  of  tbe  valves  has  this  effect.  Tlie  eal- 
careoua  deposit  is  sometimes  so  abuudaut  in  this  situation  as  to 
reduce  theauiicuio-ventricular  orifice  to  a  small  aperture.  The 
orifice  in  some  cases  is  encircled  by  a  bone-like  ring,  and  iii  these 
cases,  if  the  valvular  curtains  be  but  little,  or  uot  at  all  affected, 
■while  there  is  obstruction  in  proi^>ortioD  to  the  amount  of  con- 
traction, regurgitation  does  not  take  place.  But  frequently  tbe 
valves  are  also  affected,  so  that  there  is  regurgitation  as  well  as 
obstruction.  The  calcareous  deposit  occurs  oftener  on  the  au- 
ricular than  on  the  ventricular  side  of  tbe  orifice.  Vegetations 
and  warty  excrescences,  such  as  are  found  at  the  aortic  orifice, 
occur  also  in  this  situation.  They  may  be  attached  either  at 
tbe  base  of  the  mitral  valves,  or  at  their  free  bordei-s.  At  the 
base  they  occasion  more  or  less  contraction.  At  the  borders, 
by  preventing  coaptation  of  the  valves,  in  the  ventricular  systole, 
they  occasion  insufiiciency.  Here,  as  at  the  aortic  orifice,  they 
are  sometimes  firmly  and  sometimes  loosely  attached  ;  and,  if 
loosely  attached,  they  may  be  washed  away  with  the  current  of 
blood  aud  become  emboli. 

But  the  most  frequent  mode  in  which  contraction  of  this 
orifice  is  produced  is  by  the  union  of  the  curtains  at  their  sides, 
leaving  a  narrow  slit  through  which  the  blood  passes  from  the 
auricle  into  the  ventricle.  This  has  been  distiuguished  as  the 
bntton-hole  contraction.  Viewed  from  the  interior  of  the  au- 
ricle, the  mitral  curtains  thus  united  form  a  funnel-shaped  cul- 
de-sac  protruding  into  the  ventricular  cavity.  The  orifice  in 
this  variety  of  lesion  is  often  so  small  as  not  to  admit  the  end 
of  a  finger,  and  I  have  met  with  a  specimen  in  which  it  was 
not  larger  than  a  crow's-qnill.  The  curtains  in  this  variety 
may  be  either  flexible  or  rigid.  They  are  sometimes  incrusted 
with  calcareous  salts,  and  rendered  thereby  solid  like  bono.  Of 
the  39  recorded  cases  of  mitral  lesions  before  me,  in  16  this 
variety  existed.    The  button-hole  contraction  may,  or  may  not. 
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involve  insufficiency  of  the  valves.  This  variety  of  lesion  is 
particularly  interesting  with  reference  to  the  mechanism  of  one 
of  the  cardiac  murmurs  to  be  considered  in  the  next  chapter. 

Aneurism  of  the  mitral,  as  well  as  of  the  semilunar  valves, 
is  another  variety  of  lesion.  Circumscribed  dilatations  forming 
pouches,  which  vary  from  the  size  of  a  pea  to  that  of  a  walnut, 
constitute  the  lesion  so  called.  Several  aneurismal  dilatations 
in  the  same  valve  have  been  observed,  but  generally  the  aneu- 
rism is  single.  The  tumor  always  projects  toward  or  into  the 
auricle.  The  opening  may  be  larger  than  the  bottom  of  the 
sac,  or  it  may  be  small.  The  sac  may  contain  layers  of  fibrin, 
and  soft  coagula.  The  walls  sometimes  consist  of  the  mem- 
branous structures  of  the  valve  unbroken,  and  sometimes  per- 
foration of  the  inner  lamina  has  taken  place ;  the  distinction 
between  false  and  true  aneurisms  is  thus  maintained  here  as 
in  aneurismal  dilatations  of  the  walls  of  the  heart.  Sooner  or 
later,  if  life  continue,  rupture  of  the  sac  ensues,  and  a  regurgi- 
tant stream  then  takes  place  from  the  ventricle  to  the  auricle 
at  the  point  of  rupture.  Aneurism  of  the  valves  never  occurs 
in  the  right  side  of  the  heart,  that  is,  at  the  pulmonic  and  the 
tricuspid  orifice. 

It  is  evident  that  in  so  far  as  the  different  lesions  which  have 
been  noticed  interfere  with  the  play  of  the  mitral  valves,  the 
first  sound  of  the  heart  must  be  weakened  and  modified  by  the 
diminution  or  extinction  of  the  valvular  element  of  this  sound. 
Thickening  and  contraction  of  the  valves,  rigidity,  adhesion 
to  each  other  or  to  the  walls  of  the  heart,  rupture  of  the  tendi- 
nous cords,  and  the  incumbrance  of  calcareous  masses  or  vegeta- 
tions, lessen  more  or  less  the  intensity  of,  or  destroy  that  portion 
of  the  first  sound  of  the  heart  which  is  caused  by  the  sudden 
and  forcible  tension  of  the  valvular  curtains. 

Reviewing  the  foregoing  account  of  aortic  and  mitral  lesions, 
it  will  be  seen  that  their  immediate  pathological  importance 
depends  on  their  eflfects  as  regards  blood-currents  within  the 
cavities  of  the  heart.    These  eftects  are  to  be  classified  as  follows : 

First  The  lesions  may  occasion  obstruction  to  the  onward  or 
direct  currents  of  blood,  namely,  the  aortic  direct,  and  the 
mitral  direct  current.  Hence,  they  are  distinguished  as  obstruc- 
tive lesions.    It  is  important  to  bear  in  mind  that,  according  to 
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the  amouut  of  contraction  at  the  aortic  or  mitral  orifice,  the 
obstruction  will  vary  in  degree  from  that  whieh  is  trivial  to 
that  which  gives  rise  to  Bcrious  ett'ects. 

Serond.  By  damaging,  or  iDterfering  with  the  function  of  the 
valves,  the  lesions  occasion  insufficiency,  and  thus  give  rise  to 
abnormal  eiirrenfa  of  blood.  These  are  diBtinguishtd  as  regur- 
gitant currents.  An  aortic  i-egurgitant  current  is  an  eliect  of 
insufficiency  of  the  aortic  valves,  and  a  mitral  regurgitant  cur- 
rent is  an  eftect  of  inaufficiency  of  the  mitral  valves.  Lesions 
giving  rise  to  insufficiency  of  the  valves,  are  distinguished  &8 
regurgitant  lesions.  Uere,  too,  it  is  inijiortant  to  bear  in  miiid 
that  the  amount  of  insufficiency  ami  cousefjuont  regurgitation 
varieii,  the  pathological  importance  being  proportionate  to  the 
amount. 

Tliird.  Lesions  may  exiat  which  neither  give  rise  to  obstruc- 
tion nor  to  regurgitation,  or  the  amount  of  either  obstruction 
or  regurgitation,  or  both,  is  too  small  to  be  of  any  immediate 
importance.  The  lesions  which  thus  produce  no  eflects  of 
present  consetjuence,  as  regards  the  blood-curreuta,  may  be 
diBtinguished  as  innocuous  lesions.  These  lesions,  neverthe- 
less, give  rise  to  physical  signs  whieh  are  to  be  considered 
in  the  next  chapter.  Linocuous  lesions  are  thickening  of  tbe 
valves  without  sufficient  diminution  of  the  size  to  render  them 
insufficient ;  calcareous  deposits,  not  in  large  quantity,  and  so 
situated  as  not  to  occasion  any  material  obstruction  or  impair 
the  function  of  the  valves ;  email  perforations  of  the  valves, 
and  vegetations  or  excrescences  of  small  size.  Whatever  patho- 
logical importance  may  belong  to  these  lesions  is  not  immediate 
but  remote  ;  that  is,  it  relates  to  a  prospective  period  when,  by 
eventuating  in  greater  changes,  they  have  induced  either  ob- 
struction or  insufficiency.  In  the  clinical  study  of  valvular 
lesions,  it  is  highly  important,  as  will  hereafter  appear,  to  bear 
in  mind  the  fact  that  lesions  may  exist,  and  give  rise  to  physi- 
cal signs,  when,  as  regards  their  inmiediate  effects,  they  are  in- 
nocuous.    To  this  important  fact  reference  will  again  be  made. 

The  primary  effects  of  valvular  lesions  which  are  of  immedi- 
ate pathological  importance,  are  then  obstruction  and  insuffi- 
ciency. Other  things  being  equal,  the  degree  of  importance 
belonging  to  these  effects  is  proportionate  to  the  amount  of  ob- 
Btniction  and  insufficiency.  Ubstruetiou  may  exist  without  in- 
Bufficiency,  and  vice  versS,  but  it  often  happens  that  the  leaiousare 
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such  as  to  occasion  both  effects.  These  remarks  apply  indiffer- 
ently to  aortic  and  to  niitral  lesions,  ^ow,  aortic  lesions  may 
exist  without  mitral  lesions,  and  vice  versd^  but  frequently  both 
mitral  and  aortic  lesions  are  present  in  the  same  case.  Cases 
are  greatly  diversified  by  the  different  combinations  of  aortic 
and  mitral  lesions  and  their  primary  effects.  Thus,  there  may 
be  lesions  of  either  the  aortic  or  mitral  orifice  separately,  which 
involve  insufficiency  without  obstruction ;  the  lesions  in  either 
situation  may  occasion  obstruction  without  insufficiency  ;  ob- 
structive aortic  lesions  may  be  associated  with  regurgitant 
mitral  lesions,  or  vice  versd  ;  there  may  be  obstruction,  or,  on 
the  other  hand,  regurgitation,  both  at  the  aortic  and  mitral  ori- 
fice, and,  finally,  aortic  and  mitral  lesions  may  coexist,  each 
involving  both  obstruction  and  insufficiency.  These  various  com- 
binations would  seem  to  render  the  clinical  study  of  the  valvular 
lesions  extremely  complicated,  but  the  application  to  this  study 
of  physical  exploration  has  rendered  it  practicable,  in  most  cases, 
to  determine  whether  aortic  or  mitral  lesions  exist  separately  or 
combined,  whether  obstruction  or  regurgitation,  or  both,  are 
produced  by  existing  lesions,  and  to  estimate  the  amount  of 
damage  which  the  heart  has  sustained.  The  reader  will  be 
better  able  to  judge  of  the  correctness  of  this  statement  after 
the  physical  signs  and  diagnosis  have  been  considered. 

As  regards  relative  frequency  in  the  occurrence  of  mitral  and 
aortic  lesions,  in  my  own  experience,  the  former  preponderate. 
Of  271  recorded  cases,  in  111  the  lesions  were  mitral,  and  in  72 
aortic.  In  66  of  these  cases  mitral  and  aortic  lesions  coexisted, 
and  'in  14  cases  only  were  the  tricuspid  or  pulmonic  valves  the 
seat  of  lesions.  The  localization  of  the  lesions  in  these  cases  was 
made  either  by  post-mortem  examinations,  or  by  physical  signs. 
Of  367  cases  analyzed  by  Dr.  T.  K.  Chambers,  the  mitral  and 
aortic  valves  were  affected  with  thickening,  contraction,  or 
morbid  deposit  in  12 1 ;  the  aortic  valves  were  affected  al6ne  in 
107  ;  the  mitral  in  96 ;  the  mitral  and  tricuspid  valves  in  10  ;  the 
mitral,  aortic,  and  tricuspid  in  10  ;  the  four  sets  of  valves  in  9  ; 
the  tricuspid  alone  in  1 ;  the  tricuspid  and  aortic  in  2 ;  the  aortic, 
mitral,  and  pulmonary  in  2 ;  the  tricuspid  and  aortic  in  2  ;  and 
the  aortic  and  pulmonary  valves  in  4.* 


1  Decennium  Pathologicum.  Brit,  and  For.  Mcd-Chir.  Rev.,  vol.  xii,  1853. 
In  these  cases  were  probably  included  cases  of  congenital  malformation.  The 
valves  were  affected  in  867  of  21G1  bodies  examined. 
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In  determining  the  pathological  importance  of  lesions  at  post- 
mortem examinations,  the  points  for  observation  are  enil.>ni(^ 
in  the  following  questions:  Is  there  contraction  of  one  op  more 
of  the  orifices  and  if  bo,  to  what  extent  ?  Are  the  arterial  or 
anricular  valves  sufficient  to  protect  the  orifices,  and  if  not,  how 
great  ia  tlie  iusufiiciency  ?  These  points  are  to  be  settled  by  lav- 
ing open  the  cavities  and  carefnlly  examining  the  orifices  and 
valves.  "With  a  proper  knowledge  of  the  normal  appearances, 
the  existence  or  otherwise  of  contraction  or  insufficiency  may 
be  readily  ascertained  by  the  eye,  and  the  amount  of  obstruction 
or  regurgitation  estimated  accurately  enough  for  practical  piir^ 
poses.  The  sufficiency  or  insufficiency  of  the  aortic  valves  may 
be  ascertained,  before  laying  open  the  carities  and  vessels,  by 
resorting  to  the  water  test.  This  tost  consists  in  suspending 
the  heart  by  hooks  introduced  into  the  aorta  above  the  valves, 
having  first  tied  the  coronary  arteries  and  opened  the  left  ven- 
tricle by  slicing  ott'  the  apex  of  the  organ,  and  then  pouring  a 
stream  of  water  into  the  aorta.  If  the  valves  be  sufficient,  no 
water  pusses  into  the  ventricle ;  but  if  there  be  insufficiency,  the 
water  escapes  more  or  less  freely  from  the  opening  at  the  apex. 
This  test  is  far  less  reliable  in  its  application  to  the  mitral  \*alves. 
It  ia  applied  to  the  latter  by  suspending  the  heart  with  the  apex 
upwards,  the  left  ventricle  Laving  been  oiieneil,  and  tlie  aorta 
and  coronary  arteries  tied.  If  water  poured  into  the  opening  at 
the  apex  do  not  pass  into  the  left  auricle,  the  mitral  valves  are 
sufficient.  This  test  demonstrates  sufliciency  in  a  certain  num- 
ber of  cases.  But  if  water  do  pass  into  the  auricle,  it  does  not 
follow  that  the  mitral  valves  were  insufficient  during  life;  the 
conditions  being  so  widely  different  in  this  experiment.  If  the 
orifices  be  contracted  so  as  to  oppose  an  obstacle  to  the  blood- 
current,  it  is  obvious  to  the  eye,  provided  the  observer  have  been 
accustomed  to  examine  hearts  in  which  the  size  of  tlie  orifices  ia 
normal.  In  recording  post-mortem  observations,  it  has  been 
customary  to  note  how  many  fingers  may  be  passed  readily 
through  the  orifice.  This  is  a  rough  method  of  measurement, 
but  in  most  instances  it  is  sufficiently  precise.  Greater  uccumcy, 
of  course,  is  obtained  by  actual  measurement,  either  of  the  diame- 
ter or  circumference.  As  standards  of  comparison,  the  average 
size  in  healthy  hearts  is  to  be  determined.  The  numerous  meas- 
urements by  Bizot  give  the  following  mean  results:  The  average 
circumference  of  the  mitral  orifice  in  the  adult  male  is  alrout 
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four  inches.  The  long  diameter,  according  to  Bellingham  is 
about  one  inch.  In  the  female,  the  size  is  somewhat  less.  The 
average  circumference  of  the  aortic  orifice  in  the  adult  male  is 
three  inches;  the  diameter,  according  to  Bellingham,  is  about 
an  incli.  In  the  female,  the  size  is  somewhat  less.  The  tricus- 
pid orifice  is  somewhat  larger  than  the  mitral  in  health ;  and 
this  is  true  of  the  pulmonic  orifice  prior  to  the  age  of  fifty.  The 
observations  of  Bizot  show  that  the  orifices,  as  well  as  the  heart 
itself,  increase  in  size  gradually  from  birth  to  old  age. 

Before  proceeding  to  consider  the  symptoms  and  pathological 
effects  of  valvular  lesions,  their  causation  and  the  pathological 
processes  involved  in  their  production,  claim  a  few  words.  The 
morbid  changes  embraced  in  the  different  lesions  of  which  an 
account  has  been  given,  are  thickening  from  interstitial  exuda- 
tion, and  the  formation  of  new  tissue ;  morbid  growths  constitu- 
ting vegetations ;  the  deposit  of  coagulated  fibrin  derived  from 
the  blood  within  the  cavities  of  the  heart ;  and  changes  due  to 
attenuation  and  calcareous  degeneration. 

To  what  extent  is  inflammation  involved  in  these  changes  ? 
Post-mortem  examinations,  when  death  has  occurred  during  or 
shortly  after  endocarditis,  show  that  the  inflammation  is  gene- 
rally limited  to  the  left  side  of  the  heart ;  that  it  is  seated  espe- 
cially at  the  valves  and  orifices,  and  that  it  induces  changes 
involving  exudation,  formation  of  new  tissue,  morbid  growths, 
and  the  deposit  of  fibrin.  Moreover,  clinical  observation  shows, 
firsts  that  in  the  great  majority  of  the  cases  of  valvular  lesions, 
the  patients  have  at  some  former  period  of  their  lives  had  acute 
articular  rheumatism ;  and,  second^  the  occurrence  of  endocarditis 
in  a  considerable  proportion  of  cases  of  acute  articular  rheuma- 
tism. From  these  facts  it  may  be  logically  inferred  that  valvular 
lesions  originate  most  frequently  in  endocardial  inflammation. 

The  immediate  local  effects  of  endocarditis,  as  will  be  seen 
when  we  come  to  treat  of  that  affection,  are  generally  unimport- 
ant. During  the  progress  of  the  endocarditis,  and,  perhaps,  for 
many  years  afterwards,  there  may  be  no  obvious  symptoms  de- 
noting cardiac  lesions.  But  the  lesions  which  have  their  point 
of  departure  from  rheumatic  endocarditis,  at  length  give  rise  to 
obstruction,  or  regurgitation,  or  both,  and  finally  symptoms  are 
developed  which  point  to  the  heart  as  the  seat  of  disease.  When, 
thus,  inflammation  constitutes  the  first  step  in  the  production  of 
valvular  lesions,  it  is  a  bygone  and  remote  event  at  the  time 
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these  leaionB  have  l)ecome  of  iinniediatc  pathological  importaoSl 
it  has  long  before  ceased  to  be  an  active  element  of  the  canliiic  af- 
fection, its  products,  with  their  metamorphoses,  and  the  changes 
indnced  by  them,  having  bj  degrees  led  to  the  existing  morbid 
condition  of  the  organ. 

It  is  not  certain,  however,  that  valvular  lesions,  excloeive  of 
those  which  are  traumatic,  that  is,  rupture  of  the  valves  or  ten- 
dinous cords  hy  the  violent  action  of  the  heart,  always  proceed 
from  inflammation.  It  is  a  mooted  question  whether  atheroma 
and  the  calcareous  deposit  are  to  be  considered  as  inflammatory 
products.  They  are  secondary  to  those  ehaTiges  which  do  un- 
doubtedly result  from  endocarditis ;  but  they  occur  indepen- 
dently of  these  changes. 

Deposits  of  fibrin,  derived  from  the  blood  within  the  cavities 
of  the  heart,  are  incident  to  atheromatons  and  calcareous  changes, 
as  well  as  to  those  which  are  obviously  inflammatory.  They  may 
proceed  from  mere  roughness  of  the  endocardial  membrane,  how- 
ever caused.  Simon's  often-cited  experiment  illustrates  this  fact. 
The  exi)erimcnt  consists  in  passing  a  thread  through  an  artery; 
fibrin  coagulates  and  ailheres  to  the  thread,  presenting  an  ap- 
pearance similar  to  the  vegetations  often  observed  on  the  valves 
of  the  heart.  An  excess  of  fibrin  in  the  blood  (hyperiuosie), 
which  occurs  in  all  acute  inflammations,  and  especially  in  acute 
articular  rheumatism,  probably  favors  the  formation  of  these 
fihrinons  deposits. 

As  regards  rheumatism,  either  mitral  or  mitral  and  aortic 
lesions,  oftener  than  aortic  tcsioiis,  occur  in  those  who  at  some 
former  period  have  had  that  disease.  Of  150  cases  among  those 
which  I  have  recorded,  in  the  histories  of  which  the  existence 
or  non-existence  of  rheumatism,  at  a  former  period  of  life,  is 
noted,  this  afi'ection  had  occurred  in  109  ;  of  70  cases  of  mitral 
lesions,  rheumatism  had  occurred  in  55 ;  of  80  oases  of  aortic 
lesions,  rheumatism  had  oecnrred  in  16 ;  of  52  cases  of  aortic  and 
mitral  lesions,  rhenmatism  had  occurred  in  38.  In  a  considerable 
proportion  of  these  cases,  rheumatism  had  occurred  repeatedly. 
The  time  which  had  elapsed  after  the  last  attack  of  rheuma- 
tism, varied  from  a  few  months  to  fifty-four  years.  In  tlie  larger 
proportion  of  cases,  the  rheumatic  attack,  or  attacks,  had  been 
unusually  serious  and  of  unusually  long  duration. 

Gout,  and  the  abuse  of  alcoholic  stinmlants,  are  supposed  to 
stand  in  a  causative  relation  especially  to  aortic  lesions.     Tiie 
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development  of  these  lesions  is  apt  to  be  at  a  later  period  of  life 
than  in  cases  of  mitral  lesions.  This  is  consistent  with  the  fact 
that  mitral  lesions  especially  are  consecutive  to  rheumatic  endo- 
carditis, whereas  aortic  lesions  are  oftener  dependent  on  athe- 
roma and  calcareous  deposit,  the  latter  occurring  at  a  later  period 
of  life  than  endocarditis  associated  with  rheumatism. 


SYMPTOMS  AND  SECONDARY  PATHOLOGICAL  EFFECTS  OF 
LESIONS  AFFECTING  THE  VALVES  AND  ORIFICES 

OF  THE  HEART. 

Of  the  primary  effects  of  valvular  lesions,  those  which  are  of 
immediate  pathological  importance  have  been  already  considered. 
They  are,  obstruction  to  the  passage  of  blood  by  contraction  of 
the  orifices,  regurgitation  or  the  flow  of  blood  in  a  retrograde  di- 
rection owing  to  insufficiency  of  the  valves,  these  effects  being 
produced  either  separately  or  conjointly.  Hence,  the  lesions  af- 
fecting the  valves  or  orifices  are  distinguished  as  either  obstructive 
or  regurgitant  lesions ;  and  as  all  the  valves  or  orifices  of  the  heart 
may  be  affected  either  separately  or  in  various  combinations,  val- 
vular lesions  tnay  be  divided  after  their  seat  and  primary  eftects 
into  obstructive  and  regurgitant  lesions  situated  respectively  at 
the  mitral  and  the  aortic  orifice,  and  much  more  rarely,  at  the 
pulmonic  and  the  tricuspid  orifice.  The  secondary  or  remote 
pathological  effects  of  these  lesions,  for  the  most  part  are  tracea- 
ble to  the  primary  effects.  The  disturbance  of  the  circulation, 
due  to  cardiac  obstruction  and  regurgitation,  singly  or  com- 
bined, gives  rise  to  a  great  number  and  variety  of  morbid  condi- 
tions and  manifestations  intrinsically  more  or  less  serious,  and 
important,  also,  as  symptoms  of  the  heart  aftection.  It  will  be 
most  convenient  to  arrange  these  ulterior  eftects  according  to 
the  different  anatomical  systems  in  which  they  occur.  Patho- 
logical effects  of  great  importance  are  produced  in  the  heart 
itself;  other  eftects  are  appropriately  considered  as  pertaining 
to  the  vascular  system,  not  being  limited  in  their  consequences  to 
any  particular  situation ;  others  relate  respectively  to  the  re- 
spiratory, nervous,  digestive,  genito-urinary  systems,  &c.  In 
considering  the  eftects  after  this  arrangement,  their  relations  to 
obstructive  and  regurgitant  lesions  seated  at  the  different  ori- 
fices will  be  incidentally  considered. 
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BYMPTOMS    AND   PATHOLOGICAL   EFFECTS    REFERABLE    TO  THE    HEART. 


Valvular  lesions  involving  obstrnction  or  regurgitation,  sooner 
or  later,  in  the  great  majority  of  cases,  lead  to  enlargement  of 
the  heart.  They  lead  to  this  result  by  inducing  ovor-distension 
of  the  cavities  and  over^exi-itement  of  the  organ,  as  has  been 
considered  in  the  chapter  devoted  to  the  subject  of  enlargement. 
The  enlargement  may  be  due  either  to  predominant  hypertrophy 
or  dilatation.  The  latter  predominates  in  moat  instances  in 
which  the  cardiac  disease  has  existed  for  a  long  period,  and 
proved  directly  fatal,  i.  e,,  when  death  is  not  attributable  to  an 
intercurrent  atfection.  The  hypertrophy  or  dilatation  is  gener- 
ally marked  in,  and  way  he  limited  to,  certain  portions  of  the 
heart.  The  enlargement  commences  at  one  of  the  ventricles  or 
auricles,  according  to  the  situation  of  the  valvular  lesions,  and 
thence  extends  successively  over  the  other  portions  of  the  heart, 
observing  a  general  rule  of  extension,  exceptions  to  the  rule, 
however,  occurring  not  infrequently.  The  rule  is  expressed  by 
the  terms  retro-hypertrophy  and  retro-dilatation;  that  is,  the 
enlargement  exteuds,  as  I  shall  piYweed  to  show,  over  the  diifer- 
ent  portions  of  the  heart  in  a  backward  direction,  as  regards 
the  normal  or  direct  currents  of  blood. 

Obstructive  or  regurgitant  lesions  at  the  mitral  orifice  induce, 
as  a  rule,  first,  dilatation  of  the  left  auricle;  next,  hypertrophy 
and  dilatation  of  the  right  ventricle ;  next,  dilatation  of  the 
right  auricle,  and  finally,  in  most  cases,  more  or  lees  enlarge- 
ment by  hypertrophy  or  dilatation  of  the  left  ventricle.  Tliis 
is  the  regular  order  of  otlects  upon  the  heart,  the  mechanism  of 
which  has  been  already  described.  Variations  from  this  rule 
are  not  infrequently  observed.  Thus  the  right  auricle  is  some- 
times much  more  dilated  than  the  left,  when  the  valvular  lesions 
are  exclusively  mitral;  and  occasionally  under  these  circum- 
stances, the  left  ventricle  is  found  to  be  more  enlarged  than  the 
right.  In  these  exceptional  cases,  either  the  walls  of  the  por- 
tions which  are  enlarged  out  of  the  natural  order  are  partini- 
larly  prone  to  enlargement,  or  there  exist  causes  superadded  to 
the  valvular  lesions.  Thus,  emphysema,  coexisting  with  mitral 
lesions,  will  cause  the  enlargement  of  the  right  ventricle  and 
auricle  to  preponderate  much  more  than  if  the  mitral  lesion 
existed  alone.      In  some  cases,  superadded  causes  may  eKist 
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remote  from  the  heart,  which  are  not  readily  ascertained,  causing 
enlargement  of  the  left  ventricle  to  preponderate,  when,  as  a  result 
of  mitral  lesions  alone,  this  should  be  the  cavity  last  and  least 
affected.  As  an  exceptional  occurrence,  the  left  ventricle  is 
sometimes  diminished  in  size,  when,  in  consequence  of  mitral 
lesions,  the  other  portions  are  enlarged.  This  fact  is  explained 
by  the  diminished  supply  of  blood  received  by  that  ventricle 
when  there  exists  much  obstruction  of  the  mitral  orifice.  The 
explanation  applies  only  to  cases  of  mitral  obstruction,  not  to 
eases  of  mitral  insufficiency  without  obstruction.  In  the  latter 
the  left  ventricle  is  abundantly  supplied  with  blood ;  hence,  the 
conditions  for  the  diminution  in  size  of  this  portion  of  the  heart 
are  not  present.  Not  infrequently,  in  cases  of  considerable 
mitral  obstruction,  the  left  ventricle  is  neither  hypertrophied 
nor  dilated  when  the  left  auricle,  the  right  ventricle,  and  the 
right  auricle  are  notably  enlarged.  My  cases  furnish  several 
illustrations  of  this  fact.  The  enlargement  of  one  ventricle  may 
be  by  hypertrophy,  and  that  of  the  other  by  dilatation.  Thus 
the  right  ventricle  may  be  dilated,  and  the  left  hypertrophied, 
or  vice  versd.  The  amount  of  enlargement  of  the  heart  as  a 
whole  varies  greatly  in  different  cases,  and  is  not  always  propor- 
tionate to  the  amount  of  obstruction  or  regurgitation,  a  fact 
which  shows  the  influence  of  causes  subsidiary  to  the  valvular 
lesions.  Very  great  enlargement  is  sometimes  associated  with 
lesions  involving  only  moderate  obstruction  or  regurgitation, 
and,  on  the  other  hand,  the  heart  may  be  but  little  or  not  at 
all  enlarged,  when  there  exists  a  marked  degree  of  contraction 
or  insufficiency.  The  mitral  orifice  has  been  reduced  to  the  size 
of  a  crow's-quill,  without  notable  enlargement  of  any  of  the 
cavities.^  This  fact  also  shows  the  importance  of  causes  super- 
added to  valvular  lesions.  As  a  rule,  contraction  of  the  mitral 
orifice,  in  other  words,  obstruction,  tends  to  give  rise  to  enlarge- 
ment more  than  insufficiency  or  regurgitation  ;  but  the  tendency 
is  of  course  greater  when,  as  is  frequently  the  case,  contraction 
and  insufficiency  are  conjoined.  The  latter  occurs  in  certain  of 
the  cases  in  which  the  mitral  curtains  become  adherent  at  their 
sides,  leaving  a  funnel-shaped  canal  opening  into  the  ventricle  by 
a  narrow  fissure  resembling  a  button-hole  or  the  chink  of  the 
glottis. 

1  Tbe  cabinet  of  the  Boston  Society  for  Medical  Improvement  contains  two 
fpecimens,  illustrative  of  this  statement,  vide  printed  catalogue,  pages  73  and  86. 
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Enlargement  proceeding  from  aortic  leBions  invarial>ly  com- 
mencefl  at  the  left  ventricle.  If  the  valvular  lesions  be  exclu- 
sively aortic,  this  ventricle  ia  always  enlarged  dieproportionately 
to  the  otlier  portions  of  the  heart,  and  the  enla,rgement  may  be 
limited  to  the  left  ventricle.  An  examination  of  the  heart  be- 
fore the  cavities  are  opened  often  suffices  to  show  that  the 
valvular  lesions  are  probably  aortic.  Either  hypertrophy  or 
dilatation  may  predominate  in  the  enlargement  proceeding  from 
these  lesions.  As  a  rule,  if  the  lesions  be  of  a  nature  to  allow 
of  regurgitation  without  producing  obstruction,  dilatation  pre- 
dominates ;  but  if  the  lesions  produce  obstruction  without  re- 
gurgitation, hyjiertrophy  is  marked.  This  pule  is  not  without 
exceptions,  but  it  holds  good  in  the  great  majority  of  cases, 
Thus,  of  21  cases  of  either  regurgitation  or  obstruction,  the 
notes  of  which  are  before  me,  S  only  were  exceptional.  Of  these 
21  eases,  in  13  there  existed  regurgitation  without  contractioQ, 
and  iu  2  cases  hypertrophy  was  predominant,  dilatation  pre- 
dominating in  the  others;  in  8  cases  there  was  obstruction 
without  regurgitation,  and  in  all  save  one  hyjiertrophy  was 
predominant.  Aortic  lesions,  however,  frequently  give  rise  both 
to  obstruction  and  regurgitation,  and  in  pro[H)rtion  as  the  one  or 
the  other  preponderates,  dilatation  or  hyjwrtrophy  will  be  likelj 
to  be  marked.'  Elongation  with  diminution  in  size  of  the 
papillary  muscles  is  found  in  a  certain  proportion  of  the  CSMB 
of  dilatation  of  the  left  ventricle  from  aortic  insufficiency. 

Enlargement  of  other  portions  of  the  heart  than  the  left  veo- 
tricle  is  not  likely  to  result  from  aortic  lesions  alone,  until  aftec 
■dilatation  of  this  ventricle  has  taken  place.  After  this  cavity 
has  become  dilated,  and  the  ventricular  systole  in  consequence 
becomes  implieatefl,  the  accumulation  constitutes  an  obstruction 
to  the  passage  of  blood  from  this  cavity  into  the  left  anricle; 
then  it  i.s  that  retro-enlargement  begins.  -  The  right  ventricl*, 
however,  does  not  become  proportionately  enlarged,  unless  then 
are  concurrent  causes  which  exert  their  eft'ect  especially  on  this 
ventriele.  Pulmonary  emphysema,  coexisting  with  aortic 
lesions,  may  rentier  the  enlargement  of  the  right  ventricle  as 
great,  or  even  greater,  than  that  of  the  left.  Of  the  two  anri- 
cles,  the  tendency  of  aortic  lesions  is  to  dilate,  first  and  espetaally, 

<  Sintistics  nJLh  reference  to  this  ruk-  am  ot  lillle  vhIuu  unlvss  the  dllrftlion  of 
tbe  leBions  be  Lnkcn  into  account.  Id  B;eneru1.  hypertrophy  precedes  dilatation 
whether  Ihe  lusiuoB  be  obslrucliva  or  regurgilaol. — Kate  to  Seeond  Ediu'oa, 
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the  left,  but  in  some  instances  dilatation  of  the  right  is  more 
marked.  Enlargement  associated  with  aortic,  as  well  as  with 
mitral,  lesions  is  by  no  means  in  all  cases  proportionate,  as  re- 
gards amount,  to  the  degree  of  obstruction  or  regurgitation. 
Enormous  enlargement  is  observed  in  cases  in  which  the  con- 
traction or  insufficiency  is  small ;  and,  on  the  other  hand,  in  some 
instances  in  which  the  obstruction  must  have  been  extremely 
great,  the  size  of  the  heart  has  been  found  slightly  or  not  at  all 
increased.  The  latter  fact  is  illustrated  by  a  specimen  contained 
in  the  cabinet  of  the  Boston  Society  for  Medical  Improvement, 
the  aortic  orifice  being  so  much  contracted  as  hardly  to  admit  of 
the  passage  of  a  small  probe.*  These  facts  here,  as  in  the  case 
of  mitral  lesions,  show  the  importance  of  concurrent  causes  or 
morbid  conditions  in  determining  the  amount  of  enlargement 
of  the  heart. 

When,  as  is  frequently  the  case,  mitral  and  aortic  lesions  are 
associated,  involving,  in  each  situation,  either  obstruction  or 
regurgitation,  or  both,  the  effects  of  the  two  classes  of  lesions 
are  conjoined.  Other  things  being  equal,  the  enlargement  of  the 
heart,  as  a  whole,  is  proportionately  greater  under  these  circum- 
stances. The  aortic  lesions  give  rise  to  enlargement  of  the  left 
ventricle,  and  combine  with  the  mitral  lesions  in  leading  to  en- 
largement of  the  other  portions  of  the  heart.  Among  cases  of 
this  description  we  are  likely  to  find  examples  of  excessive 
augmentation  of  bulk,  constituting  the  cor  bovimim  of  the  old 
writers. 

The  pulmonic  and  tricuspid  valves,  as  already  stated,  are 
rarely  the  seat  of  those  structural  changes  which  so  often  affect 
the  valves  of  the  left  side  of  the  heart.  Valvular  lesions  seated 
in  the  right  side,  when  they  occur,  are  usually,  but  not  invaria- 
bly, associated  with  mitral  or  aortic  lesions,  either  separately  or 
combined.  Their  effects  upon  the  heart  are  similar  in  kind  to 
those  of  lesions  seated  in  the  left  side,  the  point  of  departure 
for  enlargement  being  the  right  auricle  in  cases  of  tricuspid  ob- 
struction or  regurgitation,  and  the  right  ventricle  in  cases  of 
pulmonic  contraction  or  insufficiency.  Examples  of  great  en- 
largement of  the  right  ventricle  are  observed  in  connection  with 
congenital  contraction  of  the  pulmonary  artery.  Tricuspid  re- 
gurgitation occurs  not  infrequently  without,  strictly  speaking, 

—  - 

^  Vide  Catalogue. 
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Enlargement  procooding  from  aortic  lesions  invariably  com- 
mences at  the  left  ventricle.  If  the  valvular  lesiouB  bo  excln- 
aively  aortic,  this  ventricle  is  always  enlarged  disproportionately 
to  the  other  portions  of  the  heart,  and  the  enlargement  may  be 
limited  to  the  left  ventricle.  An  examination  of  the  heart  be- 
fore the  cavities  are  opened  often  euflieea  to  show  that  the 
valvular  lesions  are  probably  aortic.  Either  hypertrophy  or 
dilatation  may  predominate  in  the  enlargement  proceeding  from 
these  lesions.  As  a  rule,  if  the  lesions  be  of  a  nature  t'l  allow 
of  regurgitation  without  producing  obatniction,  dilatation  pre- 
dominates; but  if  the  lesions  produce  obstruction  without  re- 
gurgitation, hy[ffii'trophy  is  marked.  This  rule  is  not  without 
exceptions,  but  it  holds  good  in  the  great  majority  of  eases. 
Thus,  of  21  cases  of  either  regurgitation  or  obstruction,  the 
notes  of  which  are  before  me,  8  only  were  exceptional.  Of  these 
21  cases,  in  13  there  existed  regurgitation  without  contraction, 
and  in  2  cases  hypertrophy  was  predominant,  dilatation  prfr 
dominating  in  the  others;  in  8  caaea  there  was  obstraction 
without  regurgitation,  and  in  all  save  one  hypertrophy  ww 
predominant.  Aortic  lesions,  however,  frequently  give  rise  both 
to  obstruction  and  regurgitation,  and  in  proportion  as  the  one  or 
the  other  prejwnderates,  dilatation  or  hypertrophy  will  be  likely 
to  be  marked.'  Elongation  with  diminution  in  size  of  the 
jmpillary  muscles  is  found  in  a  certain  proportion  of  the  coses 
of  dilatation  of  the  left  ventricle  from  aortic  insufficiency. 

Enlargement  of  other  portions  of  the  heart  than  the  loft  ven- 
tricle is  not  likely  to  result  from  aortic  lesions  alone,  until  after 
■dilatation  of  this  ventricle  has  taken  place.  After  this  cavity 
has  become  dilated,  and  the  ventricular  systole  in  couBequenoe 
becomes  implicated,  the  accumulation  constitutes  an  obBtrnction 
to  the  passage  of  blood  from  this  cavity  into  the  left  auricle; 
then  it  is  that  retro-enlargement  begins.  ■  The  right  venlride, 
however,  does  not  become  proportionately  enlarged,  unless  there 
are  concurrent  causes  which  exert  their  effect  especially  oa  this 
ventricle.  Pulmonary  emphysema,  coexisting  with  aortic 
lesions,  may  render  the  enlargement  of  the  right  ventricle  w 
great,  or  even  greater,  than  that  of  the  left.  Of  the  two  auri- 
cles, the  tendency  of  aortic  lesions  is  to  dilate,  first  and  esjjecdallji 


1  Statistics  with  reference  to  thia 
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the  left,  but  in  some  instances  dilatation  of  the  right  is  more 
marked.  Enlargement  associated  with  aortic,  as  well  as  with 
mitral,  lesions  is  by  no  means  in  all  cases  proportionate,  as  re- 
gards amount,  to  the  degree  of  obstruction  or  regurgitation. 
Enormous  enlargement  is  observed  in  cases  in  which  the  con- 
traction or  insufficiency  is  small ;  and,  on  the  other  hand,  in  some 
instances  in  which  the  obstruction  nmst  have  been  extremely 
great,  the  size  of  the  heart  has  been  found  slightly  or  not  at  all 
increased.  The  latter  fact  is  illustrated  by  a  specimen  contained 
in  the  cabinet  of  the  Boston  Society  for  Medical  Improvement, 
the  aortic  orifice  being  so  much  contracted  as  hardly  to  admit  of 
the  passage  of  a  small  probe.*  These  facts  here,  as  in  the  case 
of  mitral  lesions,  show  the  importance  of  concurrent  causes  or 
morbid  conditions  in  determining  the  amount  of  enlargement 
of  the  heart. 

When,  as  is  frequently  the  case,  mitral  and  aortic  lesions  are 
associated,  involving,  in  each  situation,  either  obstruction  or 
regurgitation,  or  both,  the  eftects  of  the  two  classes  of  lesions 
are  conjoined.  Other  things  being  equal,  the  enlargement  of  the 
heart,  as  a  whole,  is  proportionately  greater  under  these  circum- 
stances. The  aortic  lesions  give  rise  to  enlargement  of  the  left 
ventricle,  and  combine  with  the  mitral  lesions  in  leading  to  en- 
largement of  the  other  portions  of  the  heart.  Among  cases  of 
this  description  we  are  likely  to  find  examples  of  excessive 
augmentation  of  bulk,  constituting  the  cor  bovinum  of  the  old 
writers. 

The  pulmonic  and  tricuspid  valves,  as  already  stated,  are 
rarely  the  seat  of  those  structural  changes  which  so  often  affect 
the  valves  of  the  left  side  of  the  heart.  Valvular  lesions  seated 
in  the  right  side,  when  they  occur,  are  usually,  but  not  invaria- 
bly, associated  with  mitral  or  aortic  lesions,  either  separately  or 
combined.  Their  effects  upon  the  heart  are  similar  in  kind  to 
those  of  lesions  seated  in  the  left  side,  the  point  of  departure 
for  enlargement  being  the  right  auricle  in  cases  of  tricuspid  ob- 
struction or  regurgitation,  and  the  right  ventricle  in  cases  of 
pulmonic  contraction  or  insufficiency.  Examples  of  great  en- 
largement of  the  right  ventricle  are  observed  in  connection  with 
congenital  contraction  of  the  pulmonary  artery.  Tricuspid  re- 
gurgitation occurs  not  infrequently  without,  strictly  speaking, 

^  Vide  Catalogue. 
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valvular  lesion!'  at  this  oriiice.  In  certain  cases  of  dilatatio^^H 
the  right  ventricle,  the  auricular  orifice  bocomea  enlarged,  the 
tricuspid  valve  not  undergoing  a  corres[ionding  incroase  in  size, 
aud  the  consequence  is  insufficiency  of  the  valve.  Tricuspid  re- 
gurgitation, under  these  circumstances,  playa  an  important  part 
in  the  production  of  certain  pathological  etfects  and  symptoms  of 
cardiac  disease,  namely,  jugular  turgesceiice  and  pulsation, gen- 
eral dropsy,  4c.,  which  will  be  presently  noticed.  In  poat-mortem 
examinations,  valvular  insufliciency  from  this  cause  is  liable  to 
be  overlooked  unless  attention  be  directed  specially  to  the  size 
of  the  orifice,  which,  in  its  normal  condition,  should  not  greatly 
exceed  four  inches  in  circumference.  It  was  remarked  first  by 
John  Hunter,  in  his  treatise  on  the  blood,  that  the  tricuspid 
valves  are  not  so  well  adapted  to  afford  complete  protection  to 
the  auricular  orifice  as  the  mitral  valves,  and  hence  he  infers  thst 
it  is  less  important  for  this  orifice  to  he  protected  on  the  right 
than  on  the  left  side.  Mr.  Adams,'  of  'Dubliu,  and  afterward 
Dr.  T.  W,  King,'  of  London,  advocated  the  opinion  that  the  tri- 
cuspid valves  are  disiwsed  with  special  reference  to  regurgitation, 
aud  that  au  im[iortant  function  is  to  ]>ermit  a  retrograde  current 
thivugh  the  auricular  orifice  when  the  right  ventricle  becomes 
over-distended.  Dr.  King  calls  this  the  "  safety-valve  function." 
Experimenta  show  that,  after  death,  the  tricuspid  valves  are 
insufficient  when  the  right  ventricle  is  distended  with  liquid. 
Injection  into  the  ventricle  causes  a  tricuspid  regurgitant  cur- 
rent ;  whereas,  tlie  injection  of  liquid  into  the  left  ventricle  show* 
the  mitral  valves,  under  the  same  circumstances,  to  be  sufHcient 
to  protect  against  i-egurgitation.  Hence,  in  life,  when  the  right 
veutricle  ia  distended,  and  especially  when  to  distension  is  added 
morbid  dilatation,  more  or  less  regurgitation  doubtless  takes 
place  at  the  commeueemeut  of  the  ventricular  systole.  But  the 
dirterL-nt  segments  of  the  valve  must  quickly  be  brought  into 
apposition  during  the  systolic  contraction  of  the  ventricle,  and 
further  regurgitation  prevented,  provided  the  valve  be  sound 
and  the  auricular  orifice  not  enlarged. 

Obstruction  of  the  coronary  arteries  may  be  noticed  in  connec- 
tion with  the  pathological  cftecta  of  valvular  lesions  of  the  heart. 
Obstruction  of  one  or  both  of  these  arteries  may  arise  from  en- 

'  Dublin  Hotplul  RepurU,  vol.  W,  _^^H 
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croachraent  of  masses  of  fibrinous  or  calcareous  deposit  upon 
their  mouths,  or  an  extension  of  these  deposits  into  the  ves- 
sels themselves.     The  supply  of  arterial  blood  to  the  substance 
of  the  heart  is  diminished  in  proportion  to  the  contraction  of 
the  calibre  of  the  vessels  or  of  their  openings  into  the  aorta. 
It  is  reasonable  to  infer  that  enfeebled  muscular  action  must  be 
the  immediate  result,  and  impaired  nutrition,  involving  soften- 
ing and  leading  to  dilatation,  may  follow.     According  to  the 
observations  of  Quain,*  obstruction  of  the  coronary  arteries  is 
found  in  a  pretty  large  proportion  of  the  cases  of  fatty  degene- 
ration.    He  observed  this  complication  in  twenty-five  of  eighty 
cases.     It  is  probably  owing  to  the  absence  of  free  communica- 
tion by  anastomoses  of  the  branches  of  the  two  coronary  arteries 
that  the  obstruction  of  one  of  these  arteries  may  give  rise  to 
important  pathological  eflects.     Atrophy  of  the  muscular  sub- 
stance of  the  heart  has  been  observed  in  connection  with  ex- 
treme obstruction  from  the  atheromatous  or  calcareous  deposit 
within  these  arteries.     Formerly  the  paroxysms  of  severe  pain 
which  occur  during  the  progress  of  some  cases  of  organic  disease 
of  the  heart,  constituting  the  aftlBetion  known  as  angina  pectoris^ 
were  attributed  to  coronary  obstruction ;  but  clinical  observa- 
tion has  abundantly  shown  this  association  to  be  by  no  means 
constant. 

As  symptoms  referable  directly  to  the  heart  may  be  noticed, 
pain,  palpitation,  abnormal  changes  of  the  pulse,  turgescence  of 
the  veins,  and  venous  pulsation. 

Pain. — Exclusive  of  paroxysms  of  suftering,  frequently  ex- 
tremely severe,  constituting  the  affection,  superadded  to  certain 
cases  of  organic  disease  of  the  heart,  known  as  angina  pectoris  (an 
affection  to  be  considered  hereafter),  pain  is  not  a  prominent 
symptom  of  valvular  lesions.     In  the  majority  of  cases,  this 
ayniptom  is,  in  fact,  wanting.     Absence  of  pain  is  the  rule,  but 
occasionally  patients  complain  of  painful  sensations  referred  to 
tlie  pnecordia.     A  sense  of  constriction,  uneasiness,  or  undefina- 
We  distress,  is  oftener  met  with  than  actual  pain.     These  sensa- 
tions are  not  distinctive  of  organic  disease ;  they  are  quite  as 
likely  to  occur  in  connection  with  merely  functional  disorder  of 
the  heart.     When  present,  they  do  not  indicate  the  particular 

*  Med.-Chir.  Trans.,  vide  Bellinghum,  op.  cit. 
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seat  of  the  lesions,  but  it  is  wncloubtedly  true  that  they  ool^l 
more  rarely  in  connection  with  mitral  than  with  aortic  lesions. 
This  statement  will  be  found  to  hold  good  equally  with  respect 
to  paroxysms  of  angina  pectoris.  When  the  existence  of  valvu- 
lar lesions  is  determined  by  means  of  physical  signs  presently 
to  be  considered,  the  absence  of  pain,  and,  it  may  l>e  added, 
tenderneap  or  soreness  of  the  pnecordia,  is  of  some  weight  in 
determining  that  the  affection  of  the  valves  does  not  involve 
existing  Inflammation  or  endocarditis.  But,  as  will  l>e  seen 
hereafter,  y»ain,  tenderness,  or  soreness  are  by  no  means  always 
present  when  endocardial  inflammation  exists,  so  that  absence 
of  these  Byniptoms  is  not  pi-oof  against  the  existence  of  endo- 
carditis. 

PalpUaCion. — A  person  in  health  is  not  conscious  of  the  action 
of  the  heart  except  when  it  is  excited  by  exercise,  mental  emo- 
tion, or  some  other  transient  cause.  The  abnormal  jtower  of 
this  action  in  some  cases  of  organic  disease,  however,  renders  it 
perceptihie  to  the  patient.  It  may  force  itself  on  his  attention, 
and  occasion  annoyance  or  euffering,  the  action  being,  in  some 
cases,  simply  more  or  less  intense,  and  perhaps,  at  the  same  time, 
irregular  or  intermitting.  The  consciousness  of  an  undue  force 
of  impulsion  is  by  no  means  a  constant  symptom  of  valvular  af- 
fections. It  does  not  occur  till  the  heart  Irecomes  enlarged  ae  a 
result  of  these  affections.  It  is,  in  fact,  due,  not  directly  to  the 
lesions  of  the  valves  or  orificea,  hut  to  the  hypertrophy  to  which 
they  have  given  rise.  When  the  patient  complains  of  the  beat- 
ing of  the  heart,  the  impulse  is  found,  on  applying  the  hand  over 
the  priecoixlia,  to  be  abnormally  forcible.  Portions  of  the  dren 
or  of  the  body  may  be  visibly  moved  by  the  violence  of  the 
action.  But  the  patient  often  does  not  complain  of  this  symp- 
tom, and  does  not  even  notice  it,  when  to  the  observer  it  is 
strongly  marked.  It  is  not  unusual  for  patients  to  say  that  they 
have  never  experienced  palpitation,  when  the  action  of  the  heart 
is  perceived  by  the  hand,  applied  over  the  pnecordia,  to  be  ex- 
tremely violent  and  irregular.  The  explanation  of  this  is,  the 
abnormal  force  having  been  develojied  very  gradually,  the  mind 
has  become  habituated  to  it,  and  is  unconscious  of  it,  at  least 
unless  the  attention  be  directed  to  it.  Palpitation,  therefore, 
may  be  present  as  an  objective,  when  it  is  wanting  as  a  eubjec- 
tive,  symptom.    Hence,  also,  the  inconvenience  which  it  occa- 
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sions  does  not  always  correspond  with  the  degree  in  wliich  it 
actually  exists.  Other  things  being  equal,  the  increased  violence 
of  the  heart's  action  is  proportionate  to  the  amount  of  hyper- 
trophy, and  especially  hypertrophy  of  the  left  ventricle. 

The  consciousness  of  undue  violence  or  of  irregularity  of  the 
heart's  action,  exclusive  of  other  circumstances,  is  not  significant 
of  organic  disease.  On  the  contrary,  if  the  patient  complain  of 
this  as  a  prominent  symptom,  the  presumption  is  that  organic 
disease  does  not  exist.  Palpitation  from  functional  disorder 
always  occasions  great  uneasiness,  and  generally  intense  anxiety 
and  alarm.  It  is  quite  otherwise  with  palpitation  incident  to 
organic  disease.  It  is  surprising  how  insensible  patients  fre- 
quently are  to  the  excessive  force  and  great  irregularity  of  the 
action  of  the  heart,  when  due  to  structural  affections,  and  how 
indifferent  they  often  are  when  they  are  conscious  of  palpitation. 
The  contrast,  in  this  respect,  between  cases  of  organic  disease 
and  those  of  merely  functional  disorder  is  very  striking.  Other 
points  serve  to  distinguish  functional  palpitation  from  that  due 
to  organic  disease.  The  latter  is  less  violent,  but,  to  a  greater 
or  less  extent,  constant,  while  the  former  occurs  in  paroxysms, 
in  the  intervals  of  which  the  heart  is  tranquil.  Palpitation  from 
organic  disease,  increased  beyond  its  habitual  amount,  is  occa- 
sioned generally  by  some  obvious  cause,  and  more  especially  by 
muscular  exercise.  Functional  palpitation  occurs  often  when  it 
cannot  be  traced  to  any  exciting  cause,  and  is  more  likely  to 
occur  when  the  patient  is  at  rest  than  when  engaged  in  active 
exertion.  The  former  takes  place  more  frequently  in  the  day- 
time, the  latter  during  the  night.  These  and  other  points  per- 
taining to  the  differential  diagnosis  will  be  considered  more 
fully  in  treating  of  functional  disorder  of  the  heart. 

As  regards  the  relations  of  palpitation  to  the  different  val- 
vular lesions,  undue  violence  of  the  heart's  action  occurs  more 
frequently,  and,  as  a  rule,  is  more  marked,  in  cases  of  aortic, 
than  in  cases  of  mitral,  lesions.  This  is  owing  to  the  fact  that 
the  former,  more  than  the  latter,  tend  to  give  rise  to  hyper- 
trophy of  the  left  ventricle.  The  violence  of  the  impulse,  of 
course,  depends  on  the  amount  of  enlargement  by  hypertrophy 
rather  than  by  dilatation,  and*  on  the  activity  of  the  systolic 
contractions.  The  patient  is  more  likely  to  perceive  and  suffer 
from  the  violence  of  the  heart's  action  if  the  hypertrophy  have 
been  developed  rapidly,  than  if  its  progress  have  been  very 
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gradual.     The  irregularity,  of  which  the  patient  may,  or 
not,  be  coiiaoioiis,  ilepeiida,  in  a  great  meaeitre  at  least,  on  the 
variations  in  the  quantity  of  blood  delivered  to  the  cavities,  lu 
consequence  of  the  interruption  to  the  currents  hy  the  ohal 
tive  or  regurgitant  lesionis.     Irregularity  of  action  due  to 
causes  will  be  considered  in  comjection  with  the  pulse. 


es,  III 

1 


Pul-^,— The  characters  of  the  pulse  are  ofteu  of  cnnsiderahle 
aaeistanco  in  determining  the  situation,  nature,  and  extent  of 
lesions  affecting  the  valves  and  orifices  of  the  heart.  Tlie  ab- 
nopraal  variations,  which  are  inipcirtant  to  be  considered  with 
reference  to  the  points  just  mentioned,  are  ita  size,  its  strength 
as  compared  with  the  heart's  impnlpe,  its  rhythm,  the  equality 
or  inequality  of  snccessive  beats,  its  quickness  or  slowness,  the 
duration  of  the  movement  of  the  artery  under  the  tinger,  Ac. 
The  frequency  of  the  pulse,  although  important  as  reprasenting 
the  general  condition  of  the  circulation  and  the  state  of  the 
vital  forces,  has  no  special  significance  as  regards  valvular  dis- 
ease. 

In  mitral  lesions  attended  by  regurgitation,  the  size  and 
strength  of  the  pulse  are  diminished  in  proportion  to  the  qaan- 
tity  of  blood  driven  backward,  by  the  systolic  contraction  of 
the  left  ventricle,  into  the  left  auricle.  If  it  small  quantity  only 
regurgitate,  the  pulse  may  still  retain  considerable  volume  anil 
force ;  but  if  the  amount  of  regurgitation  be  large,  the  pulse  is 
notably  weak  and  siriall.  The  weakness  arid  emallness  of  the 
pulse  are  in  contrast  with  the  impulse  of  the  heart,  as  felt  by 
the  hand  applied  over  the  prtecordia,  jirovided  the  left  ventricle 
be  hyperti-opbied  and  the  action  of  the  heart  vigorous.  The 
pulse  may  be  regular,  hut  often,  in  an  atlvaneed  stage  of  the 
atiection,  its  rhythm  is  disturbed  ;  it  becomes  irregular  or  inter- 
mitting. Inequality  of  the  pulse,  that  is,  variation  of  successive 
beats  as  respects  size,  force,  Ac,  is  frequently  observed,  although 
it  is  less  characteristic  of  mitral  regurgitant  lesions  than  of 
those  attended  by  obstniction.  The  frequency  of  the  pulse  in 
this,  as  in  the  other  varieties  of  valvular  lesions,  depends  on  the 
vital  condition  of  the  heart. 

The  graphical  characters  of  the  pulse  as  delineated  by  the 
instrument,  devised  by  Marey,  called  the  sphygmograph,  present 
diversities  by  which  the  ditferent  valvular  lesions  are  to  some 
extent  distinguished  from  each  other,     deferring  the  reuder  to 
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Marey's  treatise,*  or  to  works  on  physiology,  for  an  account  of 
the  sphygmograph,  of  the  normal  characters  belonging  to  the 
visible  form  of  the  pulse  which  this  instrument  delineates,  and 
of  the  significance  which  Marey  attaches  to  these  characters,  I 
shall  limit  myself  to  a  brief  statement  of  the  different  morbid 
characters  distinguishing,  severally,  the  different  valvular 
lesions,  together  with  typical  illustrations  copied  from  Marey's 
treatise. 

As  regards  the  graphical  characters  which  are  distinctive  of 
lesions  giving  rise  to  mitral  insufficiency,  the  "  line  of  ascent "  is 
short  in  proportion  to  the  amount  of  regurgitation.  In  a  series 
of  the  "  forms  "  representing  successive  pulsations,  this  line  pre- 
sents a  notable  disparity  in  length,  the  disparity  being  in  pro- 
portion to  the  unequal  quantities  of  blood  sent  into  the  aorta 
with  the  successive  systoles  of  the  left  ventricle.  The  line  of 
ascent  usually  is  vertical,  showing  deficiency  of  arterial  tension. 
The  "  line  of  descent "  is  oblique  in  proportion  to  the  slowness  of 
the  passage  of  blood  from  the  arterial  to  the  venous  system ;  and 
it  frequently  also  shows  oscillations  of  the  arteries,  or  dicrotism.* 

Mitral  obstructive  lesions  equally,  but  in  a  difterent  manner, 
involve  diminution  of  the  size  and  strength  of  the  pulse.  In 
cases  of  mitral  regurgitation,  the  pulse  is  rendered  small  and 
weak  by  the  deduction  of  the  blood  which  regurgitates  from 
the  quantity  which  would  otherwise  be  propelled  into  the  aorta 
with  each  systole.     In  cases  of  mitral  obstruction,  the  blood  not 

passing  from  the  left  auricle  with  sufficient  freedom,  the  left 

, _^ — ^ — . — — — _ —  » 

>  Physiologie  M^dicale  de  la  Circulation  du  Sang,  &c.,  par  le  Docteur  E.  D. 
Marey,  Paris,  1863. 

'  The  following  are  typical  illustrations  of  the  characters  denoting  mitral 
lesions  with  notable  insufficiency  :  — 
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yCDtricle  fails  to  reeeive  the  quantity  which  ehould  he  prop^^| 
into  the  aorta.  In  the  one  case,  the  left  veutricle  is  ahiiudantl; 
supplied,  but  it  is  not  capable  of  conveying  all  its  contents  into 
the  arterial  system  in  consequence  of  the  iiiaufflcionfy  of  the 
mitral  valves;  in  the  other  case,  the  supply  to  the  left  ventricle 
is  deficient,  and  the  blood  accumulates  in  the  left  auricle  and 
pulmonary  vessels.  In  both  cases  the  effect  is  the  same  so  far 
as  regards  the  lessened  quantity  of  blood  propelled  into  the 
aorta,  and  hence  in  both  alike  there  occurs  abnormal  diminu- 
tion of  the  size  and  strength  of  the  pulse.  Mitral  contraction, 
when  extreme,  rendere  the  pulse  not  only  small  and  weak,  but 
oft«n  irregular,  interniitting.  and  unetpial.  The  latter  variations 
are  observed  especially  when  the  pulse  is  at  the  same  time  fre- 
quent. The  inequality  depends  on  the  varying  quantity  of  blood 
which  passes  from  the  auricle  to  the  ventricle  between  the  suc- 
cessive systolic  contractions  of  the  ventricles.  When  tlie  orifice 
is  much  obstructed,  various  circumstances  prevent  an  equal 
supply  of  blood  to  the  ventricle  prior  to  the  ventricular  systole, 
and  in  proportion  to  the  quantity  of  blood  propelled  into  the 
aorta,  other  thiugs  being  equal,  will  be  the  size  and  force  of  the 
pulse.  When,  from  any  cause,  the  supply  of  blood  preceding 
the  ventricular  systole  is  less  than  usual,  the  pulse,  which  rejv 
resents  the  systole  of  the  left  ventricle,  is  unusually  small  and 
weak.  Lender  these  circumstances  the  heart  acts  with  irregularity. 
A  greater  deficiency  of  blood  than  usual  causes  the  s'eutriele  to 
contract  for  several  beats  with  more  frequency,  as  if  to  com- 
pensate by  the  number  of  systolic  movements  for  the  deficient 
supply  of  blood  ;  hence,  it  ia  not  unusual  after  several  regular 
beats  of  the  pulse,  having  a  certain  volume  and  strength,  for  a 
series  of  rapid  beats  to  ensue,  which  are  notably  small  and 
weak.  As  remarked  by  Dr.  Adaina,  "  it  appears  as  if  thei-e  were 
two  pulses,  one  slow  and  deliberate  for  two  or  three  lieats,  suc- 
ceeded by  three  or  four  rapid  and  indistinct  pulsations,"'  Inter 
mittency  of  the  pulse  may  represent  intermitteney  of  the  heart's 
action,  but  it  is  sometimes  observed  when  there  is  not  a  corre- 
sponding interruption  in  the  heart's  action.  The  apex-beats 
may  be  felt  by  the  hand  over  the  prtpcordia  to  take  place  in 
regular  succession,  while  the  pulse  is  found  to  intermit  more  or 
less  frequently.  This  occurs  in  some  cases  of  mitral  obstruction, 
the  explanation  being  that  the  quantity  of  blood  delivered  from 


■  Dublin  Ho»pilal  KoporM,  toI,  iv.     from  Bellingbam,  op.  C' 
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the  auricle  to  the  ventricle,  through  the  contracted  orifice,  is  at 
times  insufficient  for  the  wave  through  the  remote  arteries  to 
be  perceived  by  the  touch.  The  beats  which,  under  these  cir- 
cumstances, are  lost  at  the  radial  artery,  may  be  distinguishable 
at  an  artery  larger  in  size  and  nearer  the  heart,  namely,  the 
carotid.  Intermittency  of  the  pulse,  it  must  be  recollected,  is 
a  peculiarity  of  the  circulation  in  some  persons  in  health.  An 
intermission,  or  the  loss  of  a  beat,  occurs  more  or  less  frequently, 
the  person  not  being  conscious  of  its  occurrence.  It  is  not, 
therefore,  intrinsically  a  symptom  of  disease.  It  is  a  curious 
fact  that  in  persons  who  present  this  idiosyncrasy  the  pulse 
ceases  to  be  intermittent  in  disease  attended  by  febrile  move- 
ment. A  reappearance  of  the  intermissions,  under  these  cir^ 
cumstances,  is  evidence  of  the  return  of  health.  Weakness, 
smallness,  and  irregularity,  as  well  as  intermittency  and  even 
inequality,  it  is  to  be  borne  in  mind,  are  not  distinctive  of  mitral 
or  other  valvular  lesions.  All  these  characters  of  the  pulse  may 
occur  in  cases  of  enlargement  or  fatty  degeneration  not  asso- 
ciated with  lesions  of  the  valves  or  orifices.  All  may  occur, 
moreover,  in  merely  functional  disorder  of  the  heart.  A  dis- 
tinguishing point  pertaining  to  the  latter  is,  they  occur  only 
during  paroxysms  of  palpitation  presenting  the  distinctive  fea- 
tures of  palpitation  from  nervous  disorder,  whereas,  occurring 
in  connection  with  valvular  lesions,  they  are  either  constant  or 
frequently  recurring,  and  unattended  by  the  features  which  dis- 
tinguish functional  palpitation.  It  is  also  to  be  borne  in  mind 
that  in  cases  of  mitral  obstruction,  provided  the  contraction  of 
the  orifice  be  not  great,  the  pulse  may  present  sufficient  size 
and  strength,  and  it  may  be  regular  and  equal.  Obstructive 
lesions  at  the  mitral  orifice  are  less  likely  to  lead  to  dilatation 
of  the  left  ventricle  than  mitral  regurgitant  lesions  ;  hence,  the 
latter,  more  than  the  former,  occasion  feebleness  and  irregularity 
of  the  pulse  dependent  on  weakness  of  the  ventricular  walls 
8uj)eradded  to  the  valvular  lesions.  The  amount  of  either  ob- 
struction or  regurgitation  is  represented  by  the  smallness  and 
weakness  of  the  pulse,  the  more  these  characters  are  iu  contrast 
^^ith  the  strength  of  the  heart's  impulse  or  felt  by  the  hand  in 
the  prfficordia.  It  will  be  recollected  that  mitral  obstructive  and 
regurgitant  lesions  are  frequently  combined.  The  symptomatic 
phenomena  referable  to  the  pulse  will,  of  course,  be  more  marked 
io  such  cases. 
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The  graphical  characters  of  the  pulse  in  a  few  cnsoa  of  mitral 
ohslriittive  lesions  observed  by  Maroj,  show  considerable  regu- 
larity, aiui  the  visible  forma  arc  distinguished  chiefly  by  a  shorl 
line  of  aacent  deuotiiig  the  diminished  quantity  of  blood  pro- 
pelled into  the  aorta  by  the  ventricular  systole.  The  applicstion 
of  the  aphygniograph  to  a  larger  number  of  cases  would  doiibt- 
lesa  have  furnished  il  lust  rations,  in  addition,  of  irregularity  and 
inequality,  for  the  pulse  undoubtedly  may  have  these  characters, 
as  determined  by  the  touch,  when  obstruction  exists  without  re- 
gurgitation.    My  recorded  cases  furnish  proof  of  this  fact.' 

Aortic  lesions  giving  rise  to  obstruction  are-  not  characterized 
by  a  pulse  weakened  in  proportion  to  the  diniinshed  quantity  of 
blood  projjelled  from  the  left  ventricle.  Clinical  observatioD 
shows  that  even  when  the  coutraction  of  the  orifice  is  great, 
tlie  pulse  may  retain  considerable  force.  In  an  instance  in  which 
the  orifice  was  reduced  to  the  sisie  of  a  quill,  the  pulse  was 
neither  small  nor  weak  in  a  marked  degree.  This  fact,  which 
at  first  view  may  seem  inconsistent,  is  intelligible  when  it  is 
considered  that  a  primary  effect  of  aortic  oliBtruction  is  hypCT- ' 
trophy  of  the  left  ventricle.  The  increased  nmscular  power  of 
this  ventricle  thus  in  a  measure  compensates  for  the  rednctiffli 
in  size  of  the  aortic  orifice ;  and,  as  an  additional  mode  of  com- 
pensation, under  these  circumstances,  the  systolic  coutractioiB 
arc  apt  to  lie  prolonged,  the  blood,  as  stated  by  Blakistoo,  being 
"gradually squeezed  through  the  contracted  orifice."  Moreover, 
the  arteries  are  not  unfilled  to  the  same  extent  as  in  cases  of 
great  mitral  obatruction  and  regurgitation,  and  the  monientam 
communicated  by  the  hypertropbied  ventricle  to  the  column  of 
blood  contained  in  the  arteries  may  be  auflicient  to  produce  4 
pi-etty  strong  pulsation  of  the  arterial  truuks.even  when  obatnifr 
tive  aortic  lesions  exist  to  a  considerable  extent.  Nevertheleaa, 
in  eases  of  extreme  contraction,  the  obstruction  is  too  great  to 

1  Tbe  rcillowing  are  tjpicHl  illustrationa  of  QiUrBl  obitcuction,  nt  denoted  ^i 
preiyMolic  murmur,  from  Marey'a  work; — 
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admit  of  compensation,  and  the  pulse,  under  these  circumstances, 
is  small  and  weak.  In  cases  of  aortic  obstruction,  when  great 
enlargement  of  the  heart  has  ensued,  and  especially  when  the 
muscular  power  of  the  organ  is  much  diminished  by  either  dila- 
tation or  fatty  degeneration,  the  pulse  may  become  irregular, 
intermitting,  and  unequal.  These  deviations  occur  alike  in 
aortic  and  mitral  lesions  at  an  advanced  period  of  the  disease. 
They  occur,  however,  less  frequently,  at  a  later  period,  and  in  a 
less  marked  degree,  in  cases  of  aortic  obstruction  than  in  cases 
of  either  mitral  obstruction  or  regurgitation.  Irregularity  and 
inequality  are  thus,  in  some  measure,  diagnostic  of  lesions  affect- 
ing the  mitral  orifice  as  contrasted  with  those  affecting  the 
aortic  orifice ;  but  it  is  to  be  borne  in  mind  that  they  occur  in 
cases  of  dilatation,  fatty  degeneration,  &c.,  uncomplicated  with 
any  affection  of  the  valves  or  orifices.  When  the  amount  of 
aortic  obstruction  is  suflicient  to  diminish,  more  or  less,  the 
size  and  force  of  the  pulse,  the  impulse  felt  in  the  pnecordia 
may  be  abnormally  strong,  owing  to  hypertrophy  of  the  left 
ventricle.  It  is  especially  in  cases  of  this  description  that  a 
marked  contrast  between  the  pulse  and  the  heart's  impulse  is 
observed.  Slowness  of  the  pulse,  that  is,  the  gradual  expansion 
of  the  artery,  as  distinguished  from  quickness  (not  frequency) 
denotes  the  prolonged  systole  of  the  left  ventricle,  and  is  dis^ 
tinctive  of  aortic  obstruction.  Absence  of  the  inequality  of 
successive  pulses  is  another  negative  differential  ix)int. 

The  graphical  characters  of  the  pulse,  in  cases  of  aortic  ob- 
struction, when  the  action  of  the  heart  has  not  been  rendered 
weak,  irregular,  or  intermitting  by  dilatation  or  fatty  degenera- 
tion, are  those  which  denote  slowness  without  diminution  of  the 
power  of  the  left  ventricle.  The  obliquity  and  the  length  of 
the  line  of  ascent  are  the  characters  which  are  distinctive  of 
aortic  obstruction,  as  contrasted  with  the  characters  of  mitral 
lesions.* 


1  The  foUowing  are  typical  illustralions  of  aortic  obstruction  from  Marey's 
work  : — 
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Aortic  lefiiona  giving  rise  to  regurgitation,  if  the  regurgiS 
current  be  eonsideiable,  are  characterized  by  a  pulse  which  is  in 
some  measure  diiignoatic.  When  the  aortic  valves  are  sufficieut, 
the  column  of  blood  contained  in  the  arteries  is  supported  by 
them,  after  the  systolic  contraction  of  the  ventricle,  and  the 
elastic  recoil  uf  the  arterial  coats  contributes  in  propelling  the 
blood  in  its  onward  current.  But  if  the  valves  be  insufficient, 
the  eoiuiun  of  blood  being  incompletely  supported  after  the  vea- 
tricular  systole,  a  quantity,  greater  or  less,  according  to  the 
extent  of  the  insufficiency  of  the  valves,  flows  backward  iuto 
the  ventricle,  and  the  recoil  of  the  arterial  coats  acts  alike  in 
producing  an  onwaM  and  a  regurgitant  current,  so  that  when 
the  contraction  of  the  left  ventricle  takes  place,  tlie  blood  pro- 
pelled into  the  aorta  meets  a  regurgitant,  instead  of  overtaking 
an  onward,  current.  Clinical  observation  shows  that  under  these 
circumstances,  as  was  first  ijointed  out  by  Corrigan,  of  Dublin, 
the  pulse  is  notably  quick  and  sliort,  that  is  to  Bay Jcrh'iiff.  The 
artery  strikes  the  fiuger  suddenly,  seemingly  with  considerable 
force,  and  apfiears  instantly  to  recede.  This  has  also  been  called 
a  "collapsing  pulse."  It  occurs,  as  a  rule,  in  cases  of  aortic 
lesions  with  considerable  insuificiency,  and  the  jerking  or  collaps- 
ing teature  is  usually  strongly  marked.  It  is  not  a  symptoni  of 
aortic  obstruction,  and  inasmuch  as  the  physical  signs  enable  the 
diagnostician  to  determine  the  existence  of  lesions  afleeting  the 
valves  or  orifice  of  the  aortal,  it  is  a  symptom  of  importance  as 
indicating  that  the  lesions  here  situated  are  of  a  kind  to  permit 
free  regurgitation. 

The  graphical  characters  of  the  pulse  are  highly  distinctive 
of  aortic  regurgitation.  The  characters  consist  of  a  vertical 
hne  of  ascent,  representing  the  quickness  of  the  pulse.  The 
hue  of  descent  is  at  first  nearly  vertical,  repi-esenting  the  rapid 
loss  of  arterial  tension.  Oscillation  of  the  arteries  during  the 
ventricular  diastole,  constituting  dicrotism,  is  shown  by  the 
irregularities  of  this  line.  The  approximation  of  the  Hne  of 
descent  at  its  commencement,  to  a  vertical  line  renders  the  sum- 
mit of  the  form  of  the  pulse  sharp  and  pointed.' 


ti  from  Uarey'B 
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Visible  pulsation  of  arterial  trunks  superficially  situated,  such 
as  the  subclavian,  carotid,  temporal,  brachial,  radial,  &c.,  is  a 
symptom  characteristic  of  aortic  regurgitation.  If  the  insuf- 
ficiency of  the  valves  be  great,  an  effect  of  the  collision  of  the 
retrograde  diastolic  current  and  the  onward  systolic  current  in 
the  vessels  is  to  cause  the  latter,  as  it  were,  to  be  "  suddenly 
thrown  from  their  bed,  bounding  up  under  the  skin."  The 
visible  pulsation  is  due,  not  alone  to  the  diastolic  movements  of 
the  coats  of  the  vessels,  but  to  the  locomotion  of  the  arteries. 
They  "  sometimes  appear  like  worms  under  the  skin,  wriggling 
into  tortuous  lines  at  each  pulse."'  The  connection  of  this 
symptom  with  aortic  regurgitation,  was  first  pointed  out  by 
Corrigan.*  It  is  usually  present  whenever  considerable  regur- 
gitation takes  place,  and  it  is  often  strongly  marked.  Taken 
in  conjunction  with  the  signs  which  establish  the  diagnosis  of 
aortic  lesions,  ftiis  concurs  with  the  jerking  pulse  in  signifying 
that  the  lesions  are  of  a  nature  to  render  the  valve  considerably 
insuflicient. 

Another  symptom  pertaining  to  the  pulse  is  significant  of 


Tbe  form  of  the  pulse  in  cases  of  aortic  obstruction  and  regurgitation  com- 
bined is  characterized  by  a  line  of  ascent  vertical  until  near  the  summit,  and 
here  having  a  notch  from  which  the  ending  of  the  line  is  oblique.  The  following 
is  a  typical  illustration  : — 


If,  as  is  frequently  the  case,  with  aortic  insufficiency  the  aorta  be  calcareous, 
so  that  the  elasticity  of  its  walls  is  much  impaired,  the  force  of  the  systole  and 
tbe  arterial  tension  are  for  an  instant  balanced,  and  the  result  is  a  horizontal  line 
at  the  summit  between  the  line  of  ascent  and  the  line  of  descent.  The  following 
is  a  type  of  the  visible  form  of  the  pulse  under  these  circumstances  : — 

•  jvixjxjxjvjxjvno" 

*  Dr.  Williams.     Bellingham,  op.  cit. 

'  Edinb.  Med.  and  Surg.  Jour.,  vol.  xxvii,  1832. 
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aortic  regurgitatiou,  namely,  prolongation  of  the  interval  s^M 
twecu  the  pulsation  of  the  radial  artery  and  the  heart's  iiiipalse. 
The  interval,  as  stated  by  IlenderBOii,  is  sometimes  so  nmeU 
lengthened  "  that  the  heart  and  the  radial  artery  seem  to  heat 
with  a  distinct  alternation."  The  rationale  of  this  symptom  ia 
iutelligihle,  in  view  of  the  coniiicting  currents  within  the  large 
vessels  which  have  heen  referred  to  in  couuectiou  with  the  pro- 
ductioii  of  a  jerking  pulse  and  visihle  pulsation  of  the  arteries. 
Some  ohservers  have  heen  led  to  doubt  the  occurrence  of  this 
symptom.  That  it  characterizes  certain  cases  in  which  the 
regurgitation  is  excessive,  ia  uot  to  be  denied.  Iti  a  case  under 
my  observation  of  mitral  and  aortic  regurgitation,  with  great 
hypertrophic  enlargement,  the  interval  between  the  apex-beat 
and  the  beat  of  the  radial  artery  was  so  nuich  longer  tlian  that 
between  the  fii-st  and  second  sound  of  the  heart,  that  the 
radial  pulse  was,  in  fact,  in  closer  relation  to  the  diastole  than 
to  the  systole  of  the  left  ventricle.  The  interval  betwecp  the 
apex-byat  and  the  pulsation  of  the  carotid  artery  was  less, 
being  about  the  same  as  exists  normally  between  the  apex-beat 
and  the  radial  pulse.  The  visible  movements  of  the  arteries, 
and  the  jerking  character  of  the  pulse  were  strongly  marked  in 
this  case.  The  sj>/i}/gmoscope,  devisnd  by  Dr.  Scott  Alison,  of 
London,  is  well  adapted  to  illustrate  the  relative  occurrence  of 
the  apex-beat  and  the  arterial  pnlse,  in  ditt'ereiit  situations. 

Turgescennc  of  the  Veins  and  Venous  Pulsation. — Abnormal 
fulness  of  the  veins  occurs  whenever  there  is  an  obstacle  to  the 
free  entrance  of  blocwl  into  the  right  auricle.  An  obstacle  exists 
when  the  right  auricle  is  already  full,  or  distended  with  blood. 
Various  almormal  conditions  involve  this  result.  The  most 
direct  and  etflcient  causative  condition  is  contraction  of  the 
tricuspid  orifice.  But  this  is  rare ;  so  much  so,  that  the  prol)- 
abilities  of  its  existence  in  a  given  case  of  distension  of  the 
right  auricle  are  hardly  sufficient  for  it  to  be  taken  into  ac- 
count. Tricuspid  regurgitation  is  another  condition  leading  to 
the  result.  This  is  much  less  infrequent  than  tricuspid  coatrao- 
tioTi.  The  explanation  of  distension  of  the  right  auricle  when, 
from  insufficiency  of  the  tricuspid  valve,  a  portion  of  the  con- 
tents of  the  right  ventricle  is  driven  backward  jvith  each'  sys- 
tole, is  obvious.  Dilatation  of  the  auricle  follows  sooner  or 
later.    Lesions  affecting  the  valve  or  orifice  of  the  pulmonary 
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artery  also  induce  distension  and  dilatation  of  the  right  auricle, 
exerting  an  effect  primarily  on  the  right  ventricle.  Contraction 
and  insufficiency  here  situated  are  as  infrequent  as  tricuspid  ob- 
struction, if  we  except  congenital  lesions.  In  the  affections  de- 
veloped after  birth,  therefore,  these  are  to  be  excluded  as  prob- 
able conditions  giving  rise  to  venous  turgescence.  Distension 
and  dilatation  of  the  auricle,  however,  occur  irrespective  of 
lesions  affecting  either  the  tricuspid  or  pulmonic  orifice.  They 
occur,  as  has  been  seen,  especially  in  connection  with  mitral 
lesions  which  involve  obstruction  or  regurgitation,  either  sepa- 
rately or  combined.  The  right  ventricle  in  these  cases  first 
becomes  over-distended  and  enlarged,  and  distension  and  dilata- 
tion of  the  right  auricle  follow.  Turgescence  of  the  superficial 
veins  is  therefore  observed,  not  alone  in  cases  of  tricuspid  and 
pulmonic,  but  also  in  cases  of  mitral  lesions  when  the  latter 
have  led  to  enlargement  of  the  right  side  of  the  heart.  It  is 
equally  a  symptom  of  the  latter  when  not  induced  by  valvular 
lesions.  Obstruction  to  the  pulmonary  circulation  from  emphy- 
sema of  the  lungs  occasions  an  undue  accumulation  of  blood 
within  the  right  ventricle  and  auricle,  leading  after  a  time  to 
enlargement  and  a  consequent  obstacle  to  the  free  transmission 
of  blood  from  the  systemic  veins.  Finally,  pressure  on  the 
vena  cava  by  an  iutra-thoracic  tumor  produces  obstruction  i^nd 
venous  turgescence.  Thus,  marked  fulness  of  the  veins  of  the 
head  and  neck  is  observed  in  some  cases  of  aneurism  of  the 
arch  of  the  aorta.  As  a  symptom,  then,  this  is  not  distinctive 
in  itself  of  cardiac  disease,  nor,  when  it  proceeds  from  the  latter, 
does  it  point  to  the  seat,  or  even  denote  the  existence,  of  lesions 
of  the  valves  or  orifices.  Exclusive  of  the  cases  in  which  it  is 
an  immediate  effect  of  extra-cardiac  obstruction,  it  simply  shows 
that  the  right  auricle  is  either  dilated  or  over-distended. 

Venous  turgescence  may  be  apparent  wherever  the  superficial 
veins  are  visible,  but  it  is  usually  most  conspicuous,  on  the  neck, 
in  the  jugulars  and  the  venous  branches  communicating  with 
them.  In  some  instances  of  extreme  turgescence  the  vessels 
present  a  i^aricose  appearance.  These  veins  may  be  habitually 
full  and  dilated,  as  they  are  seen  to  be  temporarily  during  pro- 
longed expiratory  efforts  in  singing,  playing  on  wind  instru- 
ments, straining,  and  in  paroxysms  of  spasmodic  cough.  If  the 
obstruction  at  the  right  auricle  be  considerable,  when  pressure 
is  made  on  a  vein  high  on  the  neck,  the  vessel  remains  distended 
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below  the  point  of  preesiire,  and  may  be  refilled  after  the  con- 
tents of  the  vessel  have  been  pressed  backward  by  the  finger, 
showing  not  only  a  resistance  to  the  gravitation  of  the  blood, 
hut  a  reflux  current. 

This  symptom,  taken  in  connection  with  the  physical  signs 
which  establtsii  the  nature  and  seat  of  organic  lesions  of  the 
heart,  fiossensefl  cousiderabte  value.  If  it  proceed  from  lesions 
situated  at  the  tricuspiil  or  the  pulmonic  orifice,  the  concurrent 
signs  will  ehow  the  existence  of  these  lesions,  and  the  degree  of 
venous  tiirgescenee  will  be,  to  some  extent,  an  index  of  the 
extent  to  which  they  occasion  obstruction.  If,  on  the  other 
hand,  it  proceed  from  mitral  lesions,  the  signs  enable  ua  to 
localize  these,  and  the  turgescence  is  then  evidence,  and  its 
degree  in  some  measure  a  criterion,  of  the  efiect  which  they 
have  produced  on  the  right  aide  of  the  heart.  It  shows  that 
the  mitral  lesions  involve  an  aujount  of  obstruction  which  will 
lead  to  dilatation  of  the  right  auricle  if  it  have  not  already 
taken  place.  It  shows  also  an  effect  on  the  systemic  circulation 
which  involves  a  liability  to  other  effects  dependent  on  it,  namely, 
dropsy  and  extravasation  of  blood  or  hemorrhage.  In  these 
points  of  view  it  is  a  symptom  which  deserves  attention  in  the 
examination  of  patients  affected  with  cardiac  disease.  It  is,  of 
course,  understood  that  the  value  of  this  symptom,  in  its  relation 
to  disease  of  the  heart,  defends  on  the  absence  of  cxtra^cardiac 
conditions,  such  as  emphysema  or  aneurism,  which  may  give 
rise  to  it.  Careful  examination  will  enable  the  diagnostician 
either  to  exclude  these  conditions  or  to  ascertain  their  presence 
in  individual  cases. 

Venous  pulsation  is  a  diastolic  movement  of  the  veins  which  is 
visible  and  sometimes  even  appreciable  by  the  touch.  The  move- 
ment is  due  to  a  retrograde  current  or  impulse  communicated  to 
the  blooil  contained  in  the  veins.  It  is  to  be  distinguished  from 
the  movements  occasioned  by  respiration,  witli  whicli  every  oue  is 
familiar,  and  also  from  those  communicated  by  subjacent  arte- 
ries. With  the  latter  it  is  liable  to  he  confounded,  unless  care 
he  taken  to  avoid  this  error.  The  error  may  be  avoided  by 
making  moderate  pressure  over  the  veins  at  the  lower  part  of 
the  neck.  Pressure  here,  not  sufficient  to  stop  the  circulation 
in  the  arteries,  will  arrest  pulsation  of  the  veins.  The  move- 
ments due  to  respiration  may  be  arrested  by  causing  the  patient 
to  suspend  breathing  for  a  few  seconds.     I'ulsation  is   rarely 
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observed  elsewhere  than  in  the  veins  of  the  neck.  It  is  often 
limited  to  the  veins  just  above  the  clavicles.  It  may  be  limited 
to  one  side  of  the  neck,  and,  when  this  is  the  case,  it  is  usually 
observed  on  the  right  side.  In  some  instances,  however,  the 
pulsation  extends  to  the  superficial  veins  at  remote  parts  of  the 
body.  It  has  been  observed  even  dn  the  dorsal  surface  of  the 
hands.^  Pulsation  is  often,  but  not  always,  accompanied  by 
turgescence  of  the  veins,  and  is  especially  marked  at  the  end  of 
the  act  of  expiration,  when  the  fulness  is  greatest.  It  may  also 
be  increased  by  pressure  on  the  vein  above  the  point  w^here  it  is 
observed.  It  varies  in  degree  or  force  between  a  very  gentle 
undulatory  movement  perceptible  to  the  eye,  and  a  movement 
which  is  not  only  seen,  but  communicates  a  sensation  to  the 
linger  sufficiently  distinct  but  never  strong. 

As  a  symptom  of  cardiac  disease,  venous  pulsation  was  first 
described  by  an  Italian  author,  Lancisi,  who  ascribed  it  to  dila- 
tation of  the  right  ventricle.  The  phenomenon,  however,  had 
been  previously  noticed  by  another  Italian  writer.  Testa.*  The 
inquiry  which  first  arises  is,  Does  it  invariably  denote  disease? 
Dr.  J.  W.  King,  in  connection  with  the  subject  of  the  safety- 
valve  function  of  the  tricuspid  valves,  adduces  cases  to  show 
that  it  occurs  independently  of  any  organic  disease  of  the  heart ; 
and  Dr.  Francis  Sibson  states  that  "  a  slight  systolic  pulsation 
is  visible,  below  the  sterno-cleido,  in  the  superficial  jugular,  in 
thirty-nine  jKJreons  out  of  forty  when  they  lie  down."^  Assum- 
ing that  a  venous  pulsation  may  exist  without  being  abnormal, 
the  supposition,  which  has  been  entertained,  that  it  may  be  pro- 
duced by  the  impulse  communicated  by  the  contraction  of  the 
left  ventricle  being  transmitted  through  the  capillary  vessels 
{vis  d  iergo\  is  not  tenable.  It  must  be  due,  in  health  as  in 
disease,  to  a  reflux  movement,  and  hence  it  follows,  assuming  its 
occurrence  to  be  synchronous  with  the  ventricular  systole,  either 
that  an  amount  of  tricuspid  regurgitation,  irrespective  of  dis- 
ease, sometimes  occurs  sufficient  to  give  rise  to  a  retrograde  cur- 
rent extending  to  the  cervical  veins,  or,  as  contended  by  Hope, 
the  expansion  of  the  curtains  forming  the  tricuspid  valves  during 

>  A  Case  of  Pulsation  in  the  Veins  of  the  Upper  Extremities.  By  Charles 
Benson,  M.  D.  Dublin  Journal  of  Medical  Science,  vol.  viii,  series  No.  1,  1836. 
Kufe  Stokes,  op.  cit.,  Am.  ed.,  p.  219. 

«    Vide  Stokes,  op.  cit.,  Am.  ed  ,  p.  214,  note. 

*  Medical  Anatomy.     London.     Fasciculus,  No.  1. 
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the  ventricular  systole  suffices  to  impart  to  the  blood  contained 
in  the  right  auricle  a  momentum  which  extends  to  the  column 
of  blood  contained  within  the  veins  for  a  certain  distance.  The 
latter  view  is  not  improbable,  and  both  explanations  are  per- 
haps admissible.  But  it  is  only  when  the  pulsation  is  slight 
and  circumscribed  that  there  is  room  for  doubt  as  to  its  being 
a  symptom  of  dieeaBe.  If  it  be  marked  or  extensive,  it  is,  in  a 
certain  pmi>ortiou  of  cases,  evidence  of  tricuspid  regurgitation. 
As  a  symptom  of  tricuspid  regurgitation,  it  is  more  valuable  in 
a  positive  than  in  a  negative  point  of  view:  that  is,  while,  if 
present,  it  denotes  tricuspid  regurgitation,  its  absence  is  not 
proof  of  the  non-occurrence  of  this  regurgitation.  An  impor- 
tant element  in  its  production  is  involved,  in  addition  to  insnt- 
ficiency  of  the  tricuspid  valves,  namely,  increased,  or  at  least 
nndiniinished,  muscular  power  of  the  right  ventricle.  If  the 
contraction  of  this  ventricle  be  feeble,  from  dilatation  or  fatty 
degeneration,  the  regurgitant  current  is  not  strong  enough  to 
extend  much,  if  at  all,  beyond  the  auricle  into  the  veins.  On 
the  other  hand,  the  force  of  the  regurgitation  and  the  reflux 
into  the  veins,  other  things  being  equal,  will  be  commensurate 
with  the  power  with  which  the  right  ventricle  contracts.  Hence, 
it  is  obvious  that  the  symptom  under  consideration  is  not  only 
valuable  as  evidence  of  tricuspid  regurgitation,  but  also  as  con- 
stituting, in  some  measure,  an  index  of  the  energy  of  the  systole 
of  the  right  ventricle.  The  conditions  most  favorable  for  the 
production  of  the  venoiia  pulse  are  free  tricuspid  regurgitation 
and  hypertrophy  of  the  right  ventricle.  These  comhincd  condi- 
tions are  present  in  connection,  not  only  with  valvular  legions 
seated  in  the  right  side  of  the  heart,  but,  as  has  been  seen,  with 
lesions  affecting  the  mitral  orifice  in  a  certain  proportion  of 
cases.  It  is  easy  to  understand  that  hypertrophy  of  the  right 
ventricle,  without  tricuspid  regurgitation,  may  exaggerate  the 
pulsatory  movements  of  the  cervical  veiua  which  are  oftea 
observed  in  a  slight  degree  in  health  ;  but  it  is  probably  cor- 
rect to  say  that  hyi^ertt'opby  of  the  right  ventricle  alone,  that 
is,  without  tricuspid  regurgitation,  does  not  give  rise  to  this 
eymptotn  in  a  marked  degree. 

Venous  pulsation  is  to  be  explained  in  the  manner  just  stated 
in  a  certain  proportion  of  the  ca«es  in  which  it  is  observed.  In 
eome  cases,  however,  it  is  otherwise  produced.  The  systolic 
contractiou  of  the  right  auricle  may  cause  a  movement  of  thd 
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blood  in  a  retrograde  direction  sufficiently  to  give  rise  to  this 
symptom.  Experimental  observations  show  that  the  auricular 
systole  precedes,  by  a  very  brief  interval,  the  ventricular,  the 
former  being,  as  it  were, 'continued  into  the  latter.  A  venous 
pulse  due  to  auricular  contraction  should  therefore  precede 
slightly  the  arterial  pulse  or  apex-beat  of  the  heart.  This  point 
suffices  for  the  discrimination  between  an  auricular  and  a  ven- 
tricular venous  pulse. 

Placing  the  finger  over  the  apex  of  the  heart,  the  apex-beat, 
if  it  be  felt,  will  be  found  to  follow  the  venous  pulse  in  the 
neck,  provided  the  latter  be  produced  by  the  contraction  of  the 
auricle ;  w^hereas,  if  the  venous  pulse  be  due  to  tricuspid  regurgi- 
tation, it  will  be  either  synchronous  with  or  lagging  a  little 
behind  the  apex-beat.  Not  infrequently,  however,  an  apex-beat 
is  not  appreciable  to  the  touch ;  then  another,  and  generally  a 
more  convenient,  mode  of  determining  whether  a  venous  pulse 
be  auricular  or  ventricular,  is  to  observe  if  it  precede  or  occur 
synchronously  with  the  arterial  pulse  of  the  neck.  This  can  be 
done  without  difficulty.  With  the  fijiger  placed  over  the  carotid, 
and  the  eye  fixed \ipon  a  pulsating  vein,  it  is  easy  to  determine 
whether  the  venous  pulse  precedes  or  occurs  simultaneously  with 
the  beating  of  the  artery.  Frequently  this  can  be  determined 
by  the  eye  alone,  the  carotid  and  the  venous  pulse  being  at  the 
same  time  visible.  A  comparison  of  the  venous  with  the  radial 
pulse  will  not  suffice  to  determine  whether  the  venous  pulse  be 
auricular  or  ventricular,  as  there  is  an  appreciable  interval  of 
time  between  the  radial  pulse  and  the  apex-beat  of  the  heart, 
whereas  the  carotid  pulse  and  the  apex-beat  are  synchronous. 

In  some  cases  the  auricular  and  the  ventricular  pulse  are 
combined.  In  these  cases  there  is  a  pulsation  of  the  veins  syn- 
chronously with,  and  another  pulsation  just  preceding,  the  apex- 
beat  or  the  carotid  pulse.  Th.s  I  have  observed  in  a  considera- 
ble number  of  cases. 

An  auricular  venous  pulse  is  probably  never  appreciable  else- 
where than  in  the  veins  of  the  neck.  Indeed,  it  is  extremely 
^re  for  the  ventricular  pulse  to  be  apparent  elsewhere.  I  have 
noted  in  some  cases  the  occurrence  of  an  auricular  and  a  ventric- 
ular pulse  only  during  the  act  of  inspiration.  A  venous  pulse 
in  the  neck  may  be  apparent  when  the  patient  is  recumbent, 
and  not  in  a  sitting  or  standing  posture. 

Finally,  the  caution  may  be  repeated,  not  to  mistake  an  arterial 
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pulsation  beneath  a  cervical  vein  for  a  venous  pulse.  A 
preesui-e  ou  the  vein  below  the  point  where  a  venous  pulse  n 
apparent,  will  arrest  it;  whereas,  if  the  pulsation  be  arterial,  it 
will  continue  whon  the  pressure  is  made.  This  test  is  always 
available. 


1 


SYMPTOMS    AND    PATnOI.OniC.\L    EFFECTS    llKFERAliLE    TO    TlIBi 
CincULATnjK. 

The  syniptonia  just  considered,  namely,  the  abnormal  varia- 
tion!) of  the  pulse,  turgeKcence  of  the  veins, and  venous  pulsation, 
relate  to  the  circulation,  but  they  are  due  immediately  to  the 
heart,  and  hence  represent  directly  its  morbid  conditions.  Other 
phenomena  of  disease  relaling  to  the  circulation  are  developed 
as  ulterior  eft'ects  of  valvular  atlections,  involving  interniediaie 
conditions,  and,  therefore,  representing  indirectly  cardiac  leaious. 
Under  the  present  head  are  embraced  two  important  events  in- 
cidental to  the  clinical  history  of  affections  of  the  valves  and 
orilices,  namely,  dropsy  and  arterial  obstruction  from  vegeta- 
tions or  masses  of  fibrin  detached  from  the, endocardial  mem- 
brane and  carried  with  the  current  of  blood  into  the  vcflsels. 
Important  pathological  events,  in  addition  to  these,  relating  to 
the  circulation,  will  be  more  appropriately  considered  in  connec- 
tion with  phenomena  referable  to  different  organs.  Such  are 
hemorrhage,  apoplectic  extravasation,  &c. 

Cardiac  Dropsy. — Transudation  into  the  subcutaneous  areolar 
tissue,  together  with  the  pleural,  the  peritoneal  and  other  serou* 
cavities,  in  other  words,  general  dropsy,  occurs  sooner  or  later 
in  a  large  proportion  of  the  cases  of  valvular  affections  in  which 
a  fatal  termination  does  not  take  place  in  consequence  of  some 
iutercurrcnt  or  incidental  disease.  General  dropsy,  when  de- 
pendent on  disease  of  the  heart,  is  called  cardiac  dropsy.  It  may 
be  due  to  other  pathological  conditions,  and  e8i»ecial!y  to  disease 
of  the  kidney,  when  it  is  diatinguisbed  as  renal  dropsy.  It  ap- 
pears first,  as  a  rule,  in  the  form  of  a'ilema  of  the  feet  and 
ankles,  which  gradually  extends  over  the  lower  extremities. 
(Edema  of  the  face  foHows,  sometimes  occurring  nearly  simul- 
taneously with,  and  occasionally  prior  to,  swelling  of  the  feet. 
It  may  extend  over  the  whole  body,  and  it  is  then  called  oua- 
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sarca.  The  lower  extremities,  in  some  cases,  become  enormously 
swollen.  Erythema  and  occasionally  gangrene  result  from  the 
extreme  distension  of  the  integument.  Blisters,  ulcerations, 
and  cracks  are  other  consequences,  giving  exit  to  the  transuded 
liquid  which  flows  away  in  abundance.  The  surface,  more 
ei^pecially  the  face,  presenting  at  the  same  time  more  or  less 
venous  congestion,  the  general  aspect  in  cardiac  dropsy  is  some- 
what characteristic.  The  face  has  a  dark  or  dusky  hue,  form- 
ing a  striking  contrast  to  the  pallid  complexion  which  is  usually 
marked  in  cases  of  dropsy  from  renal  disease.  Effusion  into  the 
different  serous  cavities  takes  place  subsequently  to  the  subcu- 
taneous oedema.  The  different  serous  cavities  are  by  no  means 
equally  liable  to  dropsical  eflfusion.  Peritoneal  effusion  is  the 
most  frequent,  and  next  in  frequency  is  eflfusion  into  the  pleural 
cavities.  It  is,  however,  rarely,  if  ever,  the  case  that  either 
hydroperitoneum  or  hydrothorax  occurs  without  the  other;  but 
in  some  cases  the  pleural  eflfusion  is  much  greater  than  that  in 
the  peritoneal  cavity.  Eflfusion  within  the  pericardium,  more  or 
less,  but  rarely  in  great  quantity,  may  be  added  to  hydroperito- 
neum and  hydrothorax  ;  and  there  is  in  some  cases  a  marked  in- 
crease of  the  liquid  within  the  arachnoid  cavity  and  in  the  sub- 
arachnoid space.  Eftusion  into  the  pulmonary  air-cells,  consti- 
tuting cedema  of  the  lungs,  occurs  not  infrequently.  This  will 
be  noticed  in  connection  with  the  pathological  eftects  referable 
to  the  pulmonary  system. 

The  occurrence  of  dropsy  has  reference  to  the  situation,  nature, 
and  degree  of  valvular  lesions.  Tricuspid  contraction  is  the  lesion 
which  most  directly  and  cflBciently  tends  to  give  rise  to  this  effect ; 
but  this  lesion  is  exceedingly  infrequent.  Tricuspid  regurgita- 
tion exerts  a  similar  tendency,  but  in  a  much  less  degree.  Dropsy 
by  no  means  uniformly  occurs  in  the  cases  in  which  turgescence 
of  the  veins  and  a  ventricular  venous  pulsation  show  marked  in- 
sufficiency of  the  tricuspid  valves.  Of  lesions  situated  in  the  left 
side  of  the  heart,  mitral  contraction  is  most  likely  to  give  rise 
to  dropsy.  Mitral  regurgitant  lesions  come  next  in  order,  as  re- 
gards this  tendency.  Aortic  lesions,  very  much  oftener  than 
mitral,  continue  and  terminate  without  this  pathological  effect ; 
but  they  are  not  always  exempt  from  it. 

By  what  mechanism  is  the  dropsy  produced  ?  So  far  as  con- 
cerns the  agency  of  the  cardiac  lesions,  the  intermediate  morbid 
condition  is  passive  congestion  of  the  systemic  veins.     To  under- 


108     LSSIOKS    AFrECTIira    IBB    TALVBB    of    TBI    aBiBCd^^H 

stand  the  modus  operandi,  we  have  to  inquire  in  what  maai|^H 
the  difl'erent  obstructive  and  regurgitant  lesions  induce  this 
i  congestion.  This  la  sufficiently  intelligible  aa  regards 
?ated  at  the  tricuspid  orifice.  The  relations  of  the  sya- 
teniic  veins  to  the  right  side  of  the  heart  are  such  that  the  ra- 
tionale of  dropsy,  as  an  ettect  of  obat ruction  and  regurgitation 
situated  here,  is  at  once  evident.  Dropsy  fbllows  mitral  lesions 
iu  consequence  of  the  distension  and  dilatation  of  the  right  ven- 
tricle and  auricle  to  which  these  lesions  give  rise.  Repletion 
of  theao  cavities  constitutes  an  obstruction  which  may  induce 
sufficient  congestion  of  the  systemic  veins  to  lead  to  serous  tran- 
sudation. And  when  dropsy  is  an  ettect  of  aortic  lesiona,  it 
takes  place  ouly  after  dilatation  of  the  left  ventricle  has  ren- 
dered the  luiti-al  valves  insufficient,  and  dilatation  of  the  right 
aide  of  the  heart  has  ensued.  Thus,  so  far  as  concerns  the  rela- 
tion of  dropsy  to  valvular  lesions,  they  all  alike  produce  this 
effect  by  obstruction  at  the  termination  of  the  systemic  venous 
system,  namely,  the  right  auricle,  tricuspid  lesions,  involving  tU- 
rectly  this  obstruction,  and  lesions  situated  at  the  mitral  or 
aortic  orifice,  leading  indirectly  to  the  same  result. 

From  the  foi-egoing  remarks  it  follows  that  the  occurrence  of 
dropsy,  other  things  being  equal,  in  cases  of  mitral  or  aortic 
lesions,  will  depend,  not  immediately  on  the  nature  and  extent 
of  these  lesions,  but  on  conditions  induced  thereby  which  relate 
to  the  right  side  of  the  heart.  When  to  distension  of  the  right 
ventricle  and  auricle  is  added  either  dilatation  or  weakness  of 
the  right  ventricle,  the  venous  obstruction  due  to  over-accunm- 
lation  of  hlood  is  increased  by  the  diminished  ability  of  this 
ventricle  to  contract  and  expel  its  contents.  In  point  of  fact, 
dilatation  of  the  right  ventricle  or  weakness  from  fatty  degen- 
emtion  and  other  causea,  preeedeej  in  the  great  majority  of  ca.ses, 
the  occurrence  of  drOpsy.  Dropsy,  therefore,  is  au  event  which 
usually  belongs  to  an  advanced  period  of  organic  disease,  and  it 
is  frequently  a  precursor  of  a  fatal  termination.  Enlargement 
of  the  right  aide  of  the  heart,  especially  if  accompanied  by 
degeneration  of  structure  or  great  muscular  weakness,  may 
induce  dropsy  when  valvular  lesions  are  not  present.  The  oc- 
currence of  drop.sy,  thus,  when  aortic  or  mitral  lesions  are  pres- 
ent, is  evidence  that  the  eftects  of  these  lesions  on  the  right  side 
of  the  heart,  which  have  been  considered  under  another  head, 
have  taken  place. 
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The  mechanism  of  dropsy  occurring  in  connection  with  valvu- 
lar affections,  so  far  as  at  present  considered,  involves  simply 
mechanical  pressure.  The  serous  or  watery  portion  of  the 
blood  transudes  through  the  coats  of  the  vessels  in  consequence 
of  their  distension,  in  the  same  manner  that  oedema  of  an 
extremity  is  induced  by  the  obliteration  of  an  important  venous 
trunk  coming  from  it.  Morbid  conditions,  in  addition  to  those 
gi\'ing  rise  to  venous  obstruction,  however,  may  concur  in  pro- 
ducing cardiac  dropsy.  The  frequent  concurrence  of  other 
causes  is  shown  by  the  absence  of  dropsy  in  cases  in  which  the 
conditions  pertaining  to  the  heart  must  necessarily  have  in- 
volved, for  a  long  period,  marked  congestion  of  the  systemic 
veins  ;  not  only  aortic,  but  mitral  lesions  involving  a  great 
degree  of  regurgitation  and  contraction,  may  end,  after  a  pro- 
tracted duration,  without  having  led  to  dropsy.  It  is  shown, 
also,  by  the  want  of  proportion,  which  all  clinical  observers 
must  have  noticed,  between  the  amount  of  dropsical  effusion 
'  and  the  degree  of  obstruction  which  the  cardiac  lesions  involve. 
Not  only  are  these  lesions  marked  in  cases  in  which  dropsy  has 
not  occurred,  but  dropsy  occurs  in  other  cases  in  which  the 
lesions  are  comparatively  slight.  Evidently,  then,  something 
more  than  mechanical  pressure  is  concerned  in  the  production 
of  dropsy  in  a  certain  proportion  of  the  cases  of  cardiac  disease 
in  which  this  pathological  effect  takes  place.  Clinical  experi- 
ence shows  that  in  some  instances  a  concurring  morbid  condi- 
tion is  disease  of  kidney.  Disease  of  heart  and  the  affections  of 
the  kidney  constituting  Bright's  diseases,  are  occasionally  found 
associated.  The  causes  which  induce  dropsy  in  the  latter  affec- 
tions, then  co-operate  wdth  those  relating  to  the  heart ;  renal 
and  cardiac  dropsy  are,  in  fact,  combined.  Anaemia  or  hydrse- 
mia,  arising  from  various  causes,  may  determine  the  occurrence 
of  dropsy  when  the  cardiac  lesions  of  themselves  would  not 
have  produced  it.  Transudation  of  the  attenuated  serum,  it  is 
well  known,  may  take  place  as  a  result  of  this  condition  of  the 
blood  when  neither  cardiac  nor  renal  disease  exists.  Walshe 
attaches  importance  to  the  impaired  nutrition  of  the  walls  of 
the  vessels  from  the  strain  incident  to  prolonged  distension,  as 
a  subsidiary  cause  of  transudation.  These  additional  conditions 
are  to  be  taken  into  account  in  explaining  the  production  of 
dropsy  in  cases  of  cardiac  disease ;  and  they  serve  to  explain 
the  eflSciency  of  therapeutical  measures  in  some  instances  in 
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which  the  cardiac  lesions  are  such  as  to  render  the  continoi 
of  venous  congestion  inevitable. 


Arterial  obstruction  by  vfifetatiovs  or  fhrinovs  wassfft 
frmn  the  vihvs  or  orifices  of  the  kci-rt.  Embolism. — A8  already 
remarked,  in  describing  the  niorWd  appearances  which  are  pri> 
sented  in  cases  of  lesions  of  the  vglvcB  and  orifices,  vegetutions, 
or  fibrinous  masses  are  freqnently,  in  examinations  after  death, 
found  to  be  so  slightly  adherent  that  it  is  reasonable  to  suppose 
the  current  of  blood  to  be  sufficient  to  detach  them  during  life. 
They  are  carried  onward  with  the  current  in  the  course  of  the 
circulation,  until  they  reach  an  arterial  trunk  emaller  than  their 
own  dimensions.  Here  they  are  arrested,  and,  becoming  wedgwl 
in  the  vessel,  they  act  as  plugs, obstructing  the  passage  of  blood 
in  the  artery  and  its  branches  beyond  the  point  at  which  they 
are  lodged.  They  were  called  emboli,  or  migratory  plugs,  by 
Virchow,  who  appears  to  have  been  the  first  to  make  olistroc- 
tion  of  the  systemic  arteries,  as  thus  produced,  a  subject  of 
scientific  study.'  Others  have  contributed  the  results  of  their 
researches,  among  whom  Dr.  William  Senhonse  Kirkes,  of 
Loudon,  is  to  be  especially  mentioned.'  Tilmboli,  or  pings,  tuny 
also  be  fi»rmed  in  tlie  arteries  and  in  the  veins;  and  when  formed 
in  the  veins  they  may  be  transported  to  the  heart,  and  tlieiice 
into  the  branches  of  the  pulmonary  artery.  Endioli  consisting 
of  vegetations  or  fibrinous  masses  detached  from  the  valvw,  do 
not  embrace  all  which  may  be  derived  from  the  heart.  Fibrin- 
ous clots  formed  under  various  pathological  circumstances,  also 
constitute  emboli.  The  subject  of  embolism,  therefore,  is  not 
limited  to  valvular  lesions  in  its  application,  and  it  will  be  re- 
ferretl  to  hereafter,  in  treating  of  endocarditis  and  the  formi- 
tinn  of  eoagula  within  the  heart. 

Emboli  from  within  the  heart,  in  cases  of  chronic  valvniar 
lesions,  are  derived,  in  the  vast  majority  of  cases,  from  the  left 
ventricle,  since  lesions  affecting  the  valves  of  the  right  side  of 
the  heart  are  exceedingly  infrequent.    The  obstructed  arteries. 


'  Viiff  8n{.  »nd  For.  Med.-Chir.  Rev.,  July,  1857,  p,  16.  Virehow's  citrliMt 
researches  wure  in  1846. 

'  •■  On  aome  of  the  Principal  EITecU  resulting  Tram  the  Detnchnient  o(  Fibrin- 
ou»  DeposiUi  fram  Iba  lolHrior  of  the  HsaPt  Bud  tlwir  miiluro  with  ibu  Ciruulal- 
iD^'  Blood,"  li;  William  BciihoiKe  Kirkc«,  H.D.,  Trans.  Ued.-Chir,  Sucisl;  of 
London,  1852. 


EMBOLISM.  169 

therefore,  belong  to  the  systemic  class,  the  emboli  passing  with 
the  current  of  blood  into  the  aorta  and  along  the  successive 
arterial  trunks,  until  arrested  in  their  progress  by  branches,  the 
calibre  of  which  is  too  small  to  permit  their  farther  progress. 
The  situation  in  which  an  embolus  becomes  fixed,  will  depend 
on  its  size  and  the  direction  which  it  happens  to  take.  Owing 
to  the  large  quantity  of  blood  sent  to  the  brain,  it  will  be  likely 
to  take  that  direction,  and  produce  obstruction  of  some  one  of 
the  cerebral  arteries.  The  embolus  is  most  likely  to  be  carried 
into  the  middle  cerebral  artery  of  the  left  hemisphere,  owing  to 
the  fact  that  the  current  of  the  blood  to  this  hemisphere  is  more 
direct  than  that  on  the  right  side,  the  left  carotid  springing  from 
the  arch  of  the  aorta,  whereas,  the  right  carotid  springs  from 
the  arteria  innominata,  and  the  latter  forms  an  angle  with  the 
aorta.  The  plugging  of  a  cerebral  artery,  by  cutting  off  the 
supply  of  blood  to  a  portion  of  the  brain,  may  occasion  sudden 
coma  and  hemiplegia,  and  the  interruption  of  nutrition  may 
lead  to  softening  of  the  cerebral  substance.  These  effects  will 
be  noticed  in  connection  with  pathological  events  referable  to 
the  nervous  system.  Or,  the  embolus  may  follow  the  current 
downwards  through  the  descending  aorta,  and  become  lodged 
in  some  one  of  the  secondary  branches.  Obstruction  of  the 
renal,  splenic,  iliac,  femoral,  and  other  arteries  may  be  thus 
produced.  Numbness,  impaired  muscular  power  of  the  lower 
extremities,  loss  of  pulsation  in  the  arteries  accessible  to  the 
touch,  and  even  gangrene,  may  result  from  obstruction  of  the 
iliac  and  femoral  arteries. 

The  occurrence  of  arterial  obstruction  by  emboli  derived  from 
the  heart  is  rendered  probable  by  the  facts  already  stated,  namely, 
the  frequency  with  which  loosely  attached  masses  of  variable 
size  are  observed  on  the  valves  in  post-mortem  examinations,  and 
the  occurrence  of  paralysis  and  other  effects,  in  cases  of  valvular 
disease,  which  may  be  thus  explained.  But  the  proof  rests  on 
the  identity  of  the  emboli  or  plugs  found  in  the  arteries  with 
vegetations  or  fibrinous  masses  existing  at  the  same  time  on  the 
valves.  The  fact  of  obstruction  being  ascertained,  together  with 
the  existence  of  local  changes  (in  the  brain  especially),  which 
are  due  to  this  obstruction,  the  obstructing  embolus  may  not 
only  resemble  in  its  gross  appearances  coexisting  vegetations 
or  masses  of  fibrin  within  the  heart,  but  it  has  the  same  com- 
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position  and  formation  as  doteruiiiied  by  microscopical  exami- 
ne tioQ. 

Emboli  derived  from  within  the  heart  are  sometimes  calcareous. 
I  have  met  with  a  case  in  which  large  calcareous  massoA  had 
formed  within  the  right  ventricle,  and  a  portion  of  the  size  of  a 
pullet's  egg  had  been  detached,  and  become  impacted  iu  the  left 
division  of  the  pulmonary  artery.  This  vessel  was  completely 
obstructed  by  the  embolus,  and  the  fractured  surface  ehowiug 
the  situation  of  its  attachment  within  the  ventricle  was  ap- 
parent. Pulmonary  tuberculosis  existed  in  this  case,  the  tu- 
berculous affection  being  greatest  on  the  right  side.  A  similiir 
case,  as  regards  plugging  of  a  primary  branch  of  the  pulmo- 
nary artery  by  a  fractured  portion  of  a.  calcareous  tumor  iu  the 
right  auricle,  will  be  given  in  Chapter  VI,  under  the  heading, 
"  Polypi  of  the  Heart." 

Other  efleets  attributed  to  the  removal  of  morbid  products  on 
the  valves  or  orifices  of  the  heart,  and  their  transportation  with 
the  current  of  blood  into  the  arteries,  may  be  here  alluded  to. 
Instead  of  being  detached  in  masses  of  greater  or  less  size,  thej 
may  be  disintegrated  and  carried  away  iu  small  parliclos.  It  is 
easy  to  conceive  of  a  considerable  quantity  of  the  debris  of 
fibriuouB  and  calcareous  deix>sits  in  this  way  accumulating  with- 
in the  vessels.  This  does  not  occasion  obstruction  of  arterial 
trunks  like  plugs  or  emboli,  but,  accumulating  in  the  miuute  or 
capillary  vessels  in  certain  organs,  they  may  occasion  local  con- 
gestions and  impaired  nutrition.  Other  and  more  serious  conse- 
quences have  been  imputed  to  the  admixture  of  these  particlua 
with  the  blood.  Typhoid  symptoms,  petechial  eruptions,  &:., 
occurring  in  the  course  of  heart  affections  have  been  thus  ex- 
plained. This  pathological  view  is,  and  must  of  necessity  con- 
tinue to  be,  hy()othetical,  since  it  is  diiHcult,  if  not  impossible, 
to  demonstrate  the  presence  of  these  particles,  and  their  deriva- 
tion from  the  heart.  The  doctrine  has  reterence  more  to  the 
recent  products  of  inflammation  deposited  on  the  valves  thau 
to  those  of  long  standing  which  characterize  chronic  valvular 
lesions.  The  latter,  from  their  consistency,  are  more  likely  to 
he  detached  in  masses  than  to  be  disintegrated  and  carried  awuy 
in  fine  particles,  while  soft  lymph  or  fibrin  is  readily  removed 
in  the  latter  mode. 
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SYMPTOMS  AND  PATHOLOGICAL   EFFECTS  REFERABLE  TO  THE 

RESPIRATORY  SYSTEM. 

The  phenomena  referable  to  the  lungs,  irrespective  of  associ- 
ated or  intercurrent  pulmonary  affections,  depend,  for  the  most 
part,  on  vascular  engorgement  of  these  organs.  Congestion  of 
the  lungs  is  an  immediate  result  of  an  impediment  to  the  free 
admission  into  the  left  auricle  of  blood  from  the  pulmonary 
veins.  An  impediment  exists  whenever  the  left  auricle  is  over- 
distended  with  blood ;  and  over-distension  of  this  auricle  occurs 
as  a  consequence  of  any  interruption  of  the  blood-currents 
through  the  orifices  of  the  left  side  of  the  heart.  These  effects 
are  involved  more  directly  and  in  a  greater  degree  in  mitral  than 
in  aortic  lesions.  Obstructive  lesions  at  the  mitral  orifice  es- 
pecially give  rise  to  pulmonary  congestion.  The  phenomena 
dependent  thereon  are  most  marked,  other  things  being  equal, 
in  eases  characterized  by  extreme  contraction  of  this  orifice. 
Mitral  regurgitation  leads  to  pulmonary  congestion  and  its  de- 
pendent phenomena,  but  not  so  readily  nor  to  the  same  extent 
as  in  cases  of  obstruction.  The  eftects  of  regurgitation,  how- 
ever, are  often  added  to  those  of  contraction.  Aortic  lesions, 
obstructive  and  regurgitant,  also,  sooner  or  later,  are  followed  by 
over-distension  and  dilatation  of  the  left  auricle  and  consequent 
congestion  of  the  lungs.  Dilatation  of  the  left  ventricle,  how- 
ever, precedes  these  effects,  and  the  latter  are  produced  more 
tardily  than  when  the  lesions  are  situated  at  the  mitral  orifice. 
In  the  rare  instances  of  lesions  occasioning  obstruction  at  the 
tricuspid  and  the  pulmonic  orifice,  the  over-distension  of  the 
right  auricle  which  ensues  constitutes  an  impediment  to  the 
circulation  in  the  systemic  vessels,  not  extending  to  the  pul- 
monary vascular  system  until  the  left  ventricle  becomes  dilated. 
Engorgement  of  the  lungs,  therefore,  is  especially  a  pathologi- 
cal effect  of  lesions  affecting  the  orifices  at  the  left  side  of  the 
heart,  as  congestion  of  the  systemic  veins  is,  in  like  manner, 
especially  a  pathological  effect  of  an  impediment  existing  in  the 
right  side.  This  statement  applies  to  valvular  lesions.  It  does 
not  apply  to  another  morbid  condition  which  may  contribute  to 
pulmonary  congestion,  namely,  weakness  of  the  right  ventricle 
from  dilatation  or  fatty  degeneration.  The  blood  accumulates 
in  the  vessels  of  the  lungs  in  consequence  of  not  being  propelled 
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by  thia  ventriele  witli  eufficient  power.  Venous  congeslioBW^ 
tlipn  due  to  deficiency  in  the  vis  &  tergo.  Dilatation  of  the  right 
ventricle,  which  is  an  effect  of  the  engorgement  of  the  lungs 
incident  especially  to  mitral  lesinnR,  thus  tends  to  augment  the 
difficulty  of  the  circulation  through  the  pulmonary  circuit.  An 
enfeebled  condition  of  the  right  ventricle  is,  in  itself,  ade«juate 
to  produce  pulmonary  congestion,  as  is  seen  in  cases  of  fatty  de- 
generation affecting  this  ventricle,  but  not  to  so  great  an  extent 
aa  valvular  lesions  involving  interruption  of  the  hlood-eurreuts 
through  the  orifices  in  the  left  side  of  the  heart.  These  remarks 
are  alike  applicable,  mutatis  mutajidis,  to  weakness  from  dilata- 
tion or  fatty  degeneration  of  the  left  ventricle  in  counection  with 
congestion  of  the  systemic  veins. 

The  engorgement  of  the  lungs  arising  from  viilvular  lesions 
gives  rise  to  important  pulmonary  symptoms  without  any  other 
superinduced  affection  of  these  organs.  The  most  prominent  of 
these  symptoms  are  dyspnira,  cough,  muco-serous  exjHietoration, 
and  hiemoptysis.  Certain  pulmonary  affections  appear  in  some 
cases  to  Ite  dept'ndent  directly  and  exclusively  on  over-ilisten- 
sion  of  tlie  vessels,  namely,  extravasation  of  blood,  or  apoplexy 
of  the  lungs,  and  cedema.  Other  affections  are  incidental  to  val- 
vular lesions,  the  state  of  congestion  predisposing  to  them,  or 
favoring  their  development.  The  existence  of  valvular  lesiooB 
thus  involves  a  liability  to  hroncbitis,  pneumonitis,  pleurisy, 
and  emphysema. 

Ilyspntra  is  a  symptom  more  or  less  prominent  in  the  great 
majority  of  cases.  If  there  be  no  superinduced  or  incidental 
affection  of  the  lungs,  the  difficulty  of  breathing  ia  proportion- 
ate to  the  amount  of  pulmonary  congestion.  It  is  a  criterion 
of  the  extent  to  which  tlie  changes  effected  by  respiration  are 
compromised  in  consequence  of  the  retarded  flow  of  hlood 
through  the  capillary  vessels.  It  occurs  earlier  and  la  more 
marked  in  cases  of  mitral  than  aortic  lesions,  because  the 
former  tend  more  directly  and  in  a  greater  degree  to  eiigorgo- 
ment  of  the  pulmonary  vessels.  In  moat  cases  of  either  mitral 
obstruction  or  regurgitation,  dyspnoea  is  the  first  symptom 
which  occasions  inconvenience.  The  jwitient  often  complains  of 
this  symptom  alone,  or  chiefly,  for  a  considerable  period.  In 
cases  of  aortic  lesions  it  occurs  later,  and  is  oftener  preceded  by 
palpitation  or  other  ayniptoms  referred  by  the  i)atient  to  the 
lieart.    It  is  not  uncommon  to  meet  with  examples  of  great 


DYSPNCEA.  173 

contraction  and  insufficiency  at  the  aortic  orifice,  accompanied 
by  considerable  enlargement  of  the  left  ventricle,  when  there 
had  been  little  or  no  embarrassment  of  respiration.  Instances 
are  much  less  frequent  of  a  similar  amount  of  obstruction  or 
regurgitation  at  the  mitral  orifice,  which  had  not  given  rise  to 
dyspnoea.  When  dei)endent  on  aortic  lesions,  this  symptom  is 
evidence  of  enlargement  of  the  heart,  since  pulmonary  engorge- 
ment does  not  occur  until  the  left  ventricle  becomes  dilated. 
When  dependent  on  mitral  lesions,  dyspnoea  may  be  experienced 
prior  to  much  enlargement,  the  right  ventricle  becoming  dilated 
or  hypertrophied  as  an  immediate  result  of  the  retarded  circu- 
lation through  the  lungs.  To  the  condition  which  the  symptom 
represents,  namely,  pulmonary  congestion,  enlargement  of  the 
heart  is  thus  antecedent  in  cases  of  aortic,  and  consecutive  in 
cases  of  mitral  lesions. 

The  intensity  of  dyspnoea  varies  greatly  in  the  difterent  cases 
of  valvular  affections  in  which  this  symptom  is  present,  and  in 
the  same  case  at  different  periods.  It  consists,  at  first,  of  a 
slight  deficiency  of  breath  on  exertion.  This  progressively  in- 
creases until  active  exercise  becomes  insupportable.  If  the 
patient  pursue  an  occupation  which  requires  strong  muscular 
movements,  he  finds  it  difficult,  after  a  time,  to  continue  them, 
and  is  at  length  compelled  to  give  up  labor.  Cases  frequently 
at  this  juncture  first  come  under  medical  observation.  The 
breathing  may  be  sufficiently  easy  so  long  as  quietude  of  the 
body  is  maintained,  when  the  dyspnoea  is  marked  on  taking 
moderate  exercise,  even  walking  across  the  room.  Habitual 
dyspnoea,  in  some  instances,  does  not  occur,  or  it  takes  place  only 
during  the  latter  part  of  life.  Other  cases  are  characterized  by 
paroxysms  of  difficult  breathing  when  not  provoked  by  exercise, 
and  by  more  or  less  difficulty  which  is  constant.  There  is  a 
notable  difference  in  difterent  cases  as  regards  the  sense  of  the 
want  of  breath,  and  the  amount  of  suftering  occasioned  by  the 
same  apparent  difficulty.  The  breathing  is  sometimes  evidently 
labored  when  the  patient  makes  no  complaint,  and  says  he  ex- 
periences no  inconvenience.  This  is  probably  owing,  in  part,  to 
the  symptom  having  been  so  gradually  and  imperceptibly  de- 
veloped that  the  mind  becomes  accustomed  to  it,  and  it  is 
scarcely  noticed  so  long  as  the  habitual  amount  of  difficulty 
only  exists.  The  distress  is  not  commensurate  with  the  mani- 
festations of  difficulty,  in  other  instances,  because  the  percep- 
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tiona  are  blnnted  by  the  eiroiilaton  of  imperfectly  oxygenateii 
blood.  In  these  inataiites  more  nr  less  lividity  of  the  jirolabia 
and  Biirface  of  the  body  is  apparent.  The  suffering,  however, 
is  often  great.  The  want  of  more  breath  is  painfully  felt, 
amounting  sometimes  to  a  sense  of  suffocation.  The  patient 
cannot  lie  down,  but  is  obliged  to  keep  the  sitting  posture,  often 
bending  forward  and  supporting  himself  by  the  hands  locked 
below  the  knees,  or  resting  upon  some  solid  body.  The  accefr 
Bory  muscles  are  brought  into  play,  to  produce  the  greatest 
possible  expansion  of  tlie  chest.  The  countenance  expresses 
great  anxiety,  and  frequently  the  lips  and  face  are  livid.  Dysp- 
nrea  having  this  intensity  is  distinguished  as  orthopriKa.  Occnr- 
riug  in  paroxysms,  it  constitutes  the  cardiac  asthma  of  some 
authors. 

These  diversities  as  regards  embarrassment  of  respiration 
show  that  this  symptom  is  affected  by  a  variety  of  circum- 
stances. As  an  objective  symptom,  its  intensity  eorres|>ondB  to 
the  amount  of  pulmonary  congestion,  provided  no  other  affectioa 
of  the  lungs  be  present.  Subjective)}',  its  intensity  depends,  in 
a  great  measure,  on  the  rapidity'  or  slowness  with  which  the 
pulmonary  congestion  has  ensued :  that  is,  the  suffering  from 
dyspncea,  when  the  congestion  is  rapidly  developed,  is  far 
greater  than  when  it  has  been  gradually  induced.  The  strik- 
ing difference  among  different  persons  in  suceptibility  to  jiainfitl 
impressions  serves  also  to  explain  the  greater  tolerance  by  some 
patients  than  by  others  of  apparently  an  equal  amount  of  diffi- 
culty of  breathing.  Affections  of  the  pulmonary  organs,  super- 
added to  congestion,  contribute  to  increase  the  amount  of  di-sp- 
ncea.  Emphysema,  in  connection  with  valvular  lesions,  in  pro- 
portion to  its  extent,  adds  intensity  to  this  symptom.  This 
combination  is  not  infrequent,  and  the  cardiac  affection  is  liable 
to  be  overlooked  unless  due  attention  be  directed  to  an  exami- 
nation of  the  heart.  Pleuritic  effusion  increases  the  dyspuisa 
by  diminishing  the  volume  of  lung  and  limiting  the  range  of 
thoracic  expansion.  Bronchitis  produces  the  same  effect,  the 
supply  of  air  to  the  cells  being  diminished  by  swelling  of  the 
bronchial  mucous  membrane  and  the  accumulation  of  mncns 
within  the  tubes.  (Edema  compromises  the  breathing  capacity 
of  the  lungs  in  proportion  as  the  air-cells  become  tilled  with 
effused  liquid.  The  coexistence  of  these  or  other  pulmonary 
affections  of  course  invalidates,  to  a  greater  or  less  extent,  the 
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significance  of  dyspnoea  as  representing  the  amonnt  of  pulmonary 
congestion  due  to  valvular  lesions.  It  is  only  when  pulmonary 
complications  are  excluded  that  this  symptom  is  to  be  considered 
as  a  criterion  of  the  impediment  to  the  pulmonary  circulation 
which  these  lesions  occasion.  Spasm  of  the  muscular  fibres  of 
the  bronchial  mucous  membrane — in  other  words,  true  asthma — 
may  occur  in  connection  with  valvular  lesions.  This  explains, 
in  some  instances,  the  occurrence  of  the  paroxysms  of  dyspnoea 
or  orthopnoea  which  constitute  cardiac  asthma.  Various  cir- 
cumstances, however,  w^hich  occasion,  temporarily,  a  consider- 
able increase  of  the  pulmonary  congestion,  may  give  rise  to 
these  paroxysms. 

Cough  and  expectoration  are  usually  present  when  valvular 
lesions  have  induced  considerable  pulmobary  engorgement.  The 
congested  state  of  the  bronchial  mucous  membrane  leads  to  an 
abnormal  secretion  of  mucus,  and  to  transudation  through  the 
coats  of  the  vessels  into  the  tubes.  The  expectoration  is  muco- 
serous  in  its  character.  Varying  in  amount  in  difierent  cases,  it 
may  be  considerable  without  involving  inflammation  of  the  mem- 
brane. The  affection,  under  these  circumstances,  is  bronchor- 
rhoea.  But  bronchitis  is  apt  to  beconae  developed,  giving  rise 
to  more  cough,  with  an  expectoration  of  modified  mucus  and 
muco-purulent  sputa.  The  prominence  of  the  cough  and  the 
characters  which  the  expectoration  presents,  will  serve  to  indi- 
cate, on  the  one  hand,  merely  congestion  of  the  bronchial  mem- 
brane, or,  on  the  other  hand,  a  superinduced  pulmonary  affection. 
The  existence  and  nature  of  the  latter,  however,  are  to  be  ascer- 
tained, not  by  the  cough  and  expectoration  alone,  but  by  means 
of  other  associated  symptoms  and  by  physical  signs.  The  accu- 
mulation of  liquid  within  the  brouchial  tubes  often  increases 
the  dyspnoea,  and,  at  an  advanced  period,  may  prove  the  imme- 
diate cause  of  death  by  apnoea. 

Haemoptysis  is  a  symptom  which  occurs  in  a  pretty  large  pro- 
portion of  cases  of  valvular  lesions  attended  with  a  marked 
degree  of  engorgement  of  the  lungs.  It  is  due  to  distension  of 
the  vessels  of  the  bronchial  membrane;  diminished  cohesion 
from  impaired  nutrition  eventuating  in  rupture  at  certain  points. 
The  amount  of  hemorrhage  varies  in  different  cases.  It  is  rarely 
large,  and  often  quite  small.  In  some  ca-es,  frequent  repetitions 
of  the  hseraoptysis  take  place.  It  is  rare  that  the  loss  of  blood 
is  sufiicient  to  constitute  grounds  for  apprehension,  although 
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thia  Bymptom  geuerally  ocoaaions  irtarm  iu  the  minds  of  fintieiiU 
and  friends.  The  immeiltate  eftwt  is  jierhaia  oftcner  salutary 
than  otherwise,  the  puhnouarv  eongcation  being  temprtrarily  re- 
lieved by  the  direct  depletion  from  the  engorged  vesaelB.  Of  tLe 
different  lesions,  mitral  contraction  is  by  far  ihe  most  likely  10 
give  rise  to  bronchial  hemorrhage.  It  occurs,  however,  by  do 
means  exchisively  in  connection  with  this  form,  but  ia  oheerved 
in  casoa  of  mitral  regurgitiitioii,  and  aometimea  in  connection 
with  lesions  at  the  aortic  oritioe.  It  wiis  formerly  attrihutv*! 
incorrectly  to  hyjiertrophy  of  the  right  ventricle,  the  augmented 
power  of  the  contraction  of  this  ventricle  being  supposed  to 
impel  the  current  of  blood  into  the  pulmonary  veasele  with  a 
force  sufficient  to  produce  rupture.  It  is  not  probable  that  tbU 
alone  is  ever  adequate'  to  give  rise  to  hiemoptysia,  hut  it  is 
reasonable  to  suppose  that  it  may  exert  some  agvucy  in  conjunc- 
tion with  the  valvular  lesirina  which  occasion  obslnu-tion  at  the 
left  side  of  the  heart.  Mlatation,  however,  more  than  hyjier- 
trophy  of  the  right  ventricle,  co-operates  with  the  valvular 
lesions  iu  the  production  of  this  symptom  by  coutrilmting  to 
retard  the  circulation  thraugh  the  lungs. 

Hemorrhagic  extravasation,  pneumorrhagia  or  pulmonary 
apoplexy,  involves  the  aanie  pathological  explanation  aa  hiemop- 
tysis,  but  occurs  much  more  infrequently  than  the  latter.  It 
ia  an  occasional  effect  of  engorgement.  In  moat  of  the  cases  in 
which  it  occura,  there  exists  mitral  contraction.  This  pulmo- 
nary affection,  indeed,  is- very  rarely  observed  except  in  conneo> 
tiou  with  valvular  lesions  which  give  rise  to  obstruction  at  tiiB 
left  side  of  the  heart.  As  regards  the  agent-y  of  hypertrophy 
of  the  right  ventricle  in  its  production,  the  remarks  made  with 
reference  to  hiemoptysis  are  alike  ajjplicable.  llajmoptysiaand 
hemorrhagic  extravaaation  occaaionaliy  coexist,  but  the  latter, 
aa  well  as  the  former,  occurs  without  the  other.  In  proportion 
to  the  extent  of  solidification  of  lung  by  the  extra vasated  blood, 
will  the  respiratory  function  be  compromised,  and  dyspntea  iu- 
creaeed.  The  aymptoma  and  signs  pertaining  to  this  affoctioo 
will,  of  course,  be  supcraddetl  to  tliose  which  belong  to  pulmo- 
nary congestion.  For  the  diagnostic  points,  which  are  not 
highly  distinctive,  the  reader  ia  referred  to  works  treating  of 
diseasea  of  the  respiratory  system. 

Pulmonary  osdema  is  another  pathological  effect  attributable 
directly  to  over-diateusiou  of  the  vessels  of  the  luuga.     This 
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event  takes  place  much  more  frequently  than  extravasation  of 
blood.  The  liability  to  its  occurrence,  other  things  being  equal, 
is  proportionate  to  the  amount  of  obstruction  at  the  left  side  of 
the  heart ;  but  it  is  more  likely  to  occur  when  weakness  of  the 
right  ventricle  from  dilatation  or  fatty  degeneration  is  super- 
added. A  condition  of  the  blood  disposing*  to  transudation 
favors  its  occurrence.  When  such  a  condition  exists,  oedema  of 
the  lungs  occurs  in  connection  with  eftusion  in  other  situations, 
or  general  dropsy.  Occurring  alone,  or  irrespective  of  dropsical 
effusion  elsewhere,  it  belongs  among  the  events  incident  to  an 
advanced  stage  of  valvular  lesions.  It  adds  to  the  dyspnoea  in 
proportion  to  the  amount  of  pulmonary  parenchyma  involved, 
and  also  increases  the  cough  and  expectoration.  In  a  certain 
proportion  of  cases  it  proves  the  immediate  cause  of  death  by 
apnoea.  Its  occurrence  is  denoted  by  physical  signs  (dulness  on 
percussion  and  the  subcrepitant  or  a  fine  mucous  rale),  which 
render  the  diagnosis  easy. 

The  symptoms  and  pathological  effects  which  have  been 
noticed,  it  will  be  borne  in  mind,  are  produced  by  valvular 
lesions  through  the  intervention  of  the  pulmonary  engorgement 
incident  to  these  lesions.  They  are  immediate  effects  of  this 
engorgement.  Valvular  lesions,  therefore,  may  exist  without 
giving  rise  to  these  effects,  so  long  as  the  lesions  do  not  interfere 
materially  with  the  pulmonary  circulation.  It  does  not  follow 
from  the  fact  that  there  is  abundant  evidence  of  the  existence 
of  valvular  lesions,  that  these  symptoms  and  effects  will  speedily 
occur,  for  lesions  may  exist  for  an  indefinite  period  without  occa- 
sioning a  marked  degree  of  congestion  of  the  lungs.  Moreover, 
the  pulmonary  circulation  bears  with  impunity  a  certain  amount 
of  obstruction.  As  a  rule,  whenever  events  of  importance  ref- 
erable to  the  respiratory  system  become  developed,  valvular 
lesions  have  existed  for  a  considerable  length  of  time,  and  have 
led  to  more  or  less  enlargement  of  the  heart.  The  heart,  when 
enlarged,  with  or  without  lesions  of  the  valves,  encroaches  on 
space  which  otherwise  would  have  been  occupied  by  the  lungs. 
In  this  way  the  respiratory  function  is  to  some  extent  compro- 
mised. I  have  met  with  instances  of  collapse  of  the  lower  lobe 
of  the  left  lung,  apparently  due  to  the  pressure  of  an  enlarged 
heart. 

Certain  pulmonary  affections  not  due  directly  or  exclusively  to 
the  congestion  proceeding  from  valvular  lesions,  are  more  apt 
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to  occur  under  these  cireumstanceB,  than  if  the  latter  did|^H 
exist.  The  lesions  thus  indiret'tly  predispose  to  the  develo|>- 
ment  of  these  aflections.  Emphysema  of  the  lungs  is  one  of 
these  affections.  This  is  certainly  observed  among  a  given 
number  of  persons  affected  with  valvular  lesions,  in  a  larger 
ratio  than  among  the  same  number  of  persons  free  from  these 
lesions.  Without  entering  into  a  discussion  of  the  mechanism 
hy  which  pulmonary  emphysema  is  produced,  which  would  be 
here  out  of  place,  I  shall  simply  remark  that  the  histories  of 
cases  in  which  this  affection  is  developed  during  the  progress  of 
valvular  lesions,  show  that  it  is  preceded  and  accompanied  by 
bronchitis,  to  which  it  probably  sustains  the  same  relation  as 
when  it  is  developed  irrespective  of  cardiac  disease.  Occurring 
as  a  complication  of  valvular  lesions,  it  adds  notably  to  the 
dyspntea,  overahadowing  in  some  instances  the  cardiac  symp- 
toms. Moreover,  increasing  the  obstruction  to  the  pulmonary 
circulation,  it  eo-operates  with  the  impediment  due  to  the 
valvular  lesions  in  leading  to  enlargement  of  the  right  veu- 
tricle.  It  is  not  easy  in  individual  cases  always  to  determine 
the  amount  of  dyspncea  and  other  sj-raptoms  attributable,  on 
the  one  hand,  to  the  emphysema,  on  the  other  hand,  to  the  con- 
gestion incident  to  valvular  lesions.  This  problem  can  only  be 
solved  approximately  by  endeavoring  to  estimate  the  extent  to 
which  the  lungs  are  emphysematous,  by  means  of  diagnostic 
signs  which  it  belongs  to  works  treating  of  diseases  of  the 
respiratory  system  to  consider,  and  also  ascertaining  the  amount 
of  cainiiac  enlargement  which  exists. 

The  congested  state  of  the  bronchial  mucous  membrane  renders 
it  prone  to  inflammation.  Bronchitis  is  a  frequent  complication 
of  valvular  lesions  after  they  have  induced  pulmonary  engoi^ 
ment.  This  comjilication  occurring  in  persons  free  from  ante- 
cedent disease  of  the  hmgs  or  heart,  and  limited,  as  is  usually 
the  case,  to  the  larger  tubes,  very  rarely  gives  rise  to  dyspn<£&. 
But  developed  when  the  lungs  are  already  congested  in  connec- 
tion with  cardiac  lesions,  dyspntca  becomes  more  or  leas  promi- 
nent. The  existence  of  bronchitis,  disconnected  from  other 
pulmonary  affections,  is  determined  by  its  positive  eymptoma 
and  signs,  and  by  the  absence  of  the  diagnostic  phenomena 
which  characterize  other  affections.  The  coexistence  of  bron- 
chitis not  only  adds  to  the  distress  incident  to  valvular  ledoDB 
which  interfere  with  the  pulmonary  circulation,  but,  if  sflven 
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or  extensive,  often  places  the  patient  in  immediate  danger,  the 
accumulation  of  mucus  within  the  bronchial  tubes,  together 
with  the  diminished  calibre  of  the  tubes  from  swelling  of  the 
membrane,  inducing  suffocation.  In  some  persons  the  bron- 
chial inflammation  leads  to  spasm  of  the  muscular  fibres  of  the 
membrane,  giving  rise  to  attacks  of  true  asthma.  As  already 
stated,  it  is  probably  by  the  intervention  of  bronchitis  that 
valvular  lesions  predispose  to  emphysema. 

Persons  aftected  with  valvular  lesions  which  have  led  to  pul- 
monary congestion,  are  more  prone  than  othere  to  pneumonitis. 
The  aftection  occurring  in  this  connection  is  attended  with  much 
greater  embarrassment  of  respiration,  and  disturbance  of  the  cir- 
culation, than  when  it  occurs  as  a  primary  disease ;  and  it  is 
more  likely  to  prove  fatal.  Death  sometimes  occurs  during  the 
first  stage  of  the  disease,  which  is  very  rarely  the  case  when 
pneumonitis  is  primary.  The  characteristic  symptoms  and 
signs  of  the  aflfection  render  the  fact  of  its  coexistence,  in  indi- 
vidual cases,  easily  determinable. 

Dropsical  effusion  into  the  pleural  sacs  rarely  occurs  to  much 
extent  independently  of  general  dropsy.  When  it  does  take 
place,  the  compression  of  the  lungs  by  the  effused  liquid  abridges 
their  functional  capacity,  aggravates  the  dyspnoea,  and  hastens 
a  fatal  issue.  The  effusion,  when  purely  dropsical,  exists  in  both 
sides  of  the  chest,  the  quantity  in  one  side,  however,  often  ex- 
ceeding considerably  that  in  the  other  side.  But,  in  a  certain 
proportion  of  cases,  pleuritic  inflammation  becomes  developed 
in  one  side,  giving  rise  to  an  abundant  effusion  of  liquid,  nearly 
or  quite  filling  the  affected  side.  In  several  instances  which 
have  fallen  under  my  observation,  pleurisy  has  occurred  when 
the  cardiac  affection  had  not  previously  occasioned  sufficient 
inconvenience  to  prevent  the  patients  from  continuing  laborious 
occupations.  The  inflamm^^tion  is  subacute.  The  aftection  is 
developed,  as  cases  of  chronic  pleurisy  frequently  are,  with  little 
or  no  pain,  the  chief  subject  of  complaint  being  dyspnoea.  So 
slight  are  the  symptoms  referable  to  the  lungs,  exclusive  of 
dyspnoea,  that  if  the  attention  of  the  physician  be  directed  to 
the  heart,  there  is  a  liability  of  overlooking  the  pleuritic  effu- 
sion, unless  pains  are  taken  to  explore  the  chest  for  the  signs  of 
the  latter.  On  examination  after  death  the  liquid  eft  used  is 
not  clear,  as  in  cases  of  hydrothorax,  but  it  is  not  notably  tur- 
bid, and  the  exudation  of  lymph  is  not  abundant.    The  inflam- 
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matory  action  has  a  low  grade  of  intensity.  This  ia  true  of  the 
instances  that  have  come  under  my  observation.  The  effuHed 
liquid  is  less  likely  to  be  removed  by  absorption  than  in  cases  in 
which  chronic  pleurisy  is  not  connoeted  with  valvular  lesions.  A 
fatal  termination  is  hastened  by  this  complication,  and  in  some 
instances  death  takes  place  very  soon  after  its  occurrence.  Tlie 
physical  signs  of  an  abundant  pleuritic  effusion  are  so  simple 
and  well  niurked,  that  if  overlooked  by  those  who  avail  them- 
selves  of  physical  exploration  of  the  chest,  it  must  be  fpora  inaf^ 
tention.  Chronic  pleurisy  ia  developed  in  some  cases  in  which 
valvular  lesions  are  associated  with  albuminuria  and  Bright's 
diseases,  but  it  occurs  when  the  kidneys  are  free  from  disease. 


8VMPT0MS  AND    PATUOL0(UCAL   EFFECTS  BKFEBABLE  TO  THE  NERVOCS 
SYSTEM. 

The  majority  of  cases  of  valvular  lesions  end  without  having 
given  rise  to  prominent  symptoms  or  important  pathological 
effects  referable  to  the  nervous  system.  This  statement  is  at 
variance  with  the  notions  generally  entertained  and  inculcated 
by  some  writers.  It  is  a  common  impression  that  various  symp- 
toms denoting  cerebral  disorder,  such  as  cephalalgia,  vertigo, 
tinnitus  aurimn,  muscse  volitantes,  &c,,  &c.,  are  usually  observed, 
eoaner  or  later,  during  the  progress  of  cardiac  disease.  These 
symptoms  are  often  Observed  in  persons  not  affected  with  disease 
of  the  heart,  and,  hence,  would  possess  small  diagnostic  signifi- 
cance were  they  more  frequently  present ;  but,  the  truth  is,  they 
occur  in  only  a  small  proportion  of  eases,  at  least  in  a  marked 
degree.  Ajioplexy  and  paralysis  are  events  less  common  than 
has  been  heretofore  supposed.  It  is  then  hardly  necessary  to 
consider  at  much  length  the  mooted  question,  whether  cerebral 
phenomena  and  complications  proceed  from  the  abnormal  power 
of  an  hyjtertrophied  left  ventricle,  or  from  the  obstruction  occa- 
sioned by  over-distension  of  the  right  auricle.  It  is  conceivable 
that  either  and  both  may  conduce,  in  certain  instances,  to  con- 
gestion, extTavasation  of  blood,  and  serous  transudation;  bat 
clinical  facts  show  that,  separately  or  combined,  they  very  rarely 
produce  disorder  of  the  cerebral  circulation  sufficient  to  occasion 
great  inconvenience  to  the  patient  or  lead  to  serious  results.  Of 
seventy-two  fatal  cases  of  lesions  afli^ting  the  mitral  and  aortic 
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orifice,  separately  or  together,  which  I  have  analyzed  with  refer- 
ence to  this  point,  the  histories  of  fifty-five  present  no  symptoms 
or  events  of  importance  pertaining  to  the  brain. 

Valvular  lesions,  accompanied  by  enlargement  of  the  heart, 
have  been  supposed  to  involve  a  strong  liability  to  apoplexy. 
This  opinion  was  held  by  Hope.  Apoplexy  occurs  in  a  small 
proportion  of  cases  of  valvular  disease.  Of  117  cases  analyzed 
with  reference  to  this  event  it  took  place  in  ten.  But  even  in 
the  few  cases  in  which  apoplexy  and  valvular  lesions  are  asso- 
ciated, circumstances  go  to  show  that  there  often  exists  only  a 
remote  and  contingent  pathological  connection  between  them. 
Of  the  ten  cases  just  mentioned,  in  eight  the  age  of  the  patients 
was  forty  or  more  years.  In  one  case  it  was  eighty,  in  one, 
sixty-six,  in  one,  fifty -five,  in  one,  fifty-two,  in  one,  over  sixty, 
in  one,  forty,  and  in  one  case  the  age  was  not  noted.  The  ages 
thus  were  within  the  period  when  apoplexy,  irrespective  of  dis- 
ease of  the  heart,  is  most  apt  to  occur.  In  some  of  the  cases, 
the  cerebral  arteries  were  found  to  have  become  calcified.  In 
one  of  the  cases,  the  patient  being  forty-one  years  of  age,  the 
valvular  aflfection  was  trivial,  accompanied  by  slight  enlarge- 
ment. It  is  not  infrequently  the  case  when,  from  the  coinci- 
dence of  apoplexy  and  some  morbid  appearances  of  the  valves, 
the  former  is  supposed  to  be  dependent  on  the  latter,  that  the 
valvular  lesions  are  not  sufficient  to  have  occasioned  iimch  dis- 
turbance  of  the  circulation.  On  the  other  hand,  how  rarely 
does  apoplexy  occur  when  there  exist  over-distension  and  dila- 
tation of  the  right  auricle,  and  in  cases  of  considerable  hyper- 
trophy of  the  left  ventricle!  In  view  of  these  facts,  it  is  reason- 
able to  conclude  that  apoplexy  is  very  rarely  due,  directly  or 
exclusively,  to  the  condition  of  the  heart,  but  that  the  changes 
which  the  cerebral  vessels  undergo,  or  other  circumstances, 
generally  play  an  important  part  in  its  production.  This  is  not 
to  deny  more  or  less  agency  to  the  heart  in  certain  cases.  And  of 
the  two  conditions  which  tend  directly  to  aftect  the  circulation 
in  the  brain,  namely,  obstruction  at  the  right  side  of  the  heart, 
and  hypertrophy  of  the  left  ventricle,  the  former  must  be  con- 
sidered as  most  likely  to  lead  to  serious  results.  Hypertrophy 
of  the  left  ventricle  is  generally  associated  with  either  obstruc- 
tive or  regurgitant  lesions  at  the  aortic  or  mitral  orifice.  An 
eftect  of  these  lesions  is  either  to  diminish  the  quantity  of  blood 
sent  to  the  brain,  or  to  break  the  force  of  the  ventricle  upon  the 
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arterial  current.  The  latter  obtains  when  the  aortic  orifice  is 
contracted,  and  the  former  in  cases  of  aortic  regurgitation  and 
of  mitral  le^iions,  whether  obstructive  or  regurgitant-  The 
opinion  held  by  Iloije  and  others  that  apoplexj'  sustainB  a  direct 
pathological  connection  with  hypertrophy  of  the  left  ventricle, 
is  diapnivcJ  on  rational  grounds  as  well  as  by  clinical  evidence. 

Apoplexy  occurring  in  connection  with  cardiac  lesions  gen- 
erally depends  on  extravaeatiou  of  blood.  Under  these  circuni- 
Btances,  paralysis,  of  course,  ensues ;  if  the  apoplectic  attack  do 
not  prove  suddenly  fatal,  the  patient  is  found  to  be  hemiplegic. 
I'aralysia  sometimes  occurs  without  having  been  preceded  by 
apoplexy.  Both  apoplexy  and  hemiplegia  may  proceed  from  a 
cause  emanating  from  the  heart,  independently  of  either  an 
impediment  at  the  right  auricle  or  hypertrophy  of  the  left  ven- 
tricle. Reference  is  now  made  to  an  event  already  noticed 
under  the  head  of  pathological  effects  referable  to  the  circula- 
tion, namely,  embolism.  Vegetations  or  masses  of  fibrin  from 
within  the  cavities  of  the  left  side  of  the  heart  being  detached 
are  liable  to  Itecome  fixed  in  an  artery  of  the  brain,  and  give 
rise  to  apoplectic  seizures  with  hemiplegia,  or  to  the  latter  with- 
out the  former.  In  this  way,  valvular  lesions  sustain  toward 
these  cerebral  affections  a  direct  causative  relation.  This  explar 
nation  of  apoplexy  and  paralysis  associated  with  valvular  lesions 
is  rendered  probable  in  cases  in  which,  from  the  age  of  the  par 
tient,  fatty  or  calcareous  degeneration  of  the  cerebral  arteries  is 
not  likely  to  have  occurred,  and  when  there  does  not  exist  a 
notable  degree  of  obstruction  at  the  right  side  of  the  heart 
After  death,  embolism  is  to  be  suspected  when  the  aortic  or 
mitral  valves  are  found  to  present  vegetations  or  excrescences, 
some  of  which  are  loosely  attached.  But  the  proof  consists  in 
finding  impacted  in  an  arterial  trunk  of  the  brain  an  embolna 
which  is  found,  on  microscopical  examination,  to  be  identical 
with  vegetations  or  masses  of  fibrin  on  the  valves  in  the  left 
side  of  the  heart.  Complete  recovery  from  paralysis  is  a  ground 
for  suspecting  that  it  originated  in  arterial  obstruction  rather 
than  in  extravasation,  the  restoration  of  power  over  the  para- 
lyzed mueeles,  when  the  latter  occurs,  being  never  complete. 

Arterial  obstruction  gives  rise  to  ajtoplectic  phenomena  and 
paralysis  by  lessening  the  supply  of  blood  to  certain  portions  of 
the  cerelirni  substance.  The  pathological  condition  induced, 
therefore,  is  the  opposite  of  that  incident  to  an  impediment  to 
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the  circulation  at  the  right  side  of  the  heart.  In  the  one  case 
a  part  of  the  brain  suffers  from  anesmia ;  in  the  other  case  the 
whole  brain 'is  congested.  Softening  of  the  cerebral  substance 
attributable  to  impaired  nutrition  from  the  defective  supplyN)f 
blood  may  follow  the  interruption  of  the  circulation  by  fibrinous 
plugs  or  emboli.  Law,  of  Dublin,  attached  considerable  impor- 
tance to  the  defective  supply  of  blood  to  the  whole  brain  as  a 
result  of  either  mitral  or  aortic  obstruction.  In  these  lesions 
more  especially,  but  to  a  considerable  extent  also  in  those 
attended  by  regurgitation,  the  stream  of  blood  propelled  into 
the  aorta  and  cerebral  arteries  is  obviously  lessened.  The  brain 
receives  with  each  contraction  of  the  left  ventricle  a  quantity  of 
blood  less  than  when  the  valves  and  orifices  are  free  from  disease. 
Law  attributed  cerebral  softening  in  some  instances  to  this  cause.* 
The  importance  attached  by  this  writer,  however,  to  an  ansemic 
state  of  the  brain,  as  thus  induced,  is  not  sustained  by  clinical 
observation,  since  it  is  only  in  a  small  proportion  of  the  cases 
attended  with  more  or  less  obstruction  or  regurgitation,  or 
both,at  either  the  aortic  or  mitral  orifice,  that  cerebral  symp- 
toms denoting  any  important  pathological  condition  are  mani- 
fested. Cases  of  extreme  aortic  and  mitral  contraction  proceed 
to  a  fatal  termination,  the  histories  not  containing  aught  which 
indicates  that  the  brain  has  suffered  from  a  deficient  supply  of 
blood. 

Attacks  of  pseudo-apoplexy,  that  is,  of  coma,  more  or  less 
complete,  continuing  for  a  certain  period  and  passing  off  without 
paralysis,  have  been  observed  in  cases  of  valvular  lesions.  They 
have  been  already  described  in  treating  of  fatty  degeneration  of 
the  heart.  They  may  depend  on  the  latter  change  coexisting  with 
valvular  lesions ;  but,  as  remarked  in  connection  with  the  sub- 
ject of.  fatty  degeneration,  the  pathological  relation  between 
these  attacks  and  the  existence  of  any  organic  disease  of  the 
heart  cannot  be  considered  as  established. 

Aside  from  apoplexy  and  paralysis,  various  symptoms  already 
mentioned,  namely,  pain,  vertigo,  tinnitus,  &c.,  are  occasionally 
associated  with  valvular  lesions.  Apoplexy  and  paralysis  de- 
pending either  on  an  extravasation  which  involves  a  morbid 
condition  of  the  cerebral  vessels,  or  on  arterial  obstruction  from 
emboli,  are  usually  not  preceded  by  premonitions  referable  to 

^  Dublin  Journal  of  Medicine,  May,  1840. 
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the  Itrnin,  Clinical  observation  shows  that  a  liability-  to  tbw 
affections  ia  not  to  be  predicated  on  the  syinptonia  jnst  reiMfrf 
to.  This  is  a  practical  point  to  be  borne  in  miiid  in  order  lirt 
neetlle^iB  apprehensions  be  not  entertained  on  the  part  of  i^jw- 
cian  or  patient,  and  measures  employed,  with  a  view  of  wanUne 
off  an  attack  of  apoplexy  or  paralysis,  which,  Insing  iinealW 
for,  will  bo  likely  to  be  not  only  unnecessary,  but  injudioioia. 
In  the  cases  in  which  there  is  of  necessity  more  or  less  wreW 
congestion,  the  snperfieial  veins  of  the  neck  being  BwelUM  or 
pulsating,  raarke<l  cerebral  symptoms  are  by  no  means  uniforralj 
present.  Headache,  dulness  of  the  intellect,  listteesness,  drow- 
siness, &c.,  are  symptoms  which,  in  &  certain  proportion  ofraset 
of  this  description,  are  more  or  less  marked,  and  are  prohthlr 
due  to  abnormal  fulness  of  the  cerebral  veins.  These  syniptoiw 
of  cerebral  oppression  are  sometimes  marked  in  cases  in  which, 
either  from  obstruction  at  the  right  side  of  the  heart  or  im[ief- 
fect  oxygenation  of  the  blood,  the  prolabia  and  surface  of  the 
body  present  a  livid  apjiearance. 

The  sleep  of  patients  affected  with  cardiac  disease  is  frequenllj 
imperfect.  They  complain  often  of  frightful  dreams.  This  i* 
generally  associated  with  dyspntea,  and  appears  to  be  owiugW 
disturbed  respiration  rather  than  to  disordered  cerebral  cirettli- 
tion.  Moaning  in  sleep  is  a  symptom  observed  in  some 
when  the  patient  is  not  wakefnl  nor  conscious  of  any  m< 
sensations. 

A  sjTUptom  which  may  be  included  among  the  events  reft 
either  to  the  nervous  or  respiratory  system,  is  noticed  in 
cases,  namely,  a  choking  sensation  analogous  to  that  experienced 
in  painfnl  emotions  when  an  etfbrt  is  made  to  refrain  from  weep- 
ing.    This  is  not  of  frequent  occurrence,  but  it  has  beon  promi- 
nent in  several  instances  among  the  cases  that  have  come  unte J 
my  observation.     It  is  associated  with  more  or  less  dyspna* .  'l 

The  mental  condition  of  patients  affected  with  organic  diseW  1 
of  heart,  may  be  noticed  in  this  connection.     The  contrast  pit- 
senled  in  this  respect,  with  patients  uftected  with  merely  funo 
tional  disorder,  hae  been  already  referred  to.      Persons   with 
organic  disease  which  has  given  rise  to  grave  symptom?,  such 
as  palpitation,  dyspnea,  dropsy,  &c.,  are  generally  free  from  ex- 
citement and  apprehension.     They  often  seem  to  be  remarkably  . 
indifferent  or  apathetic.     They  are  not  agitated  when  made  I 
aaiuaintod  with  the  fact  that  they  have  organic  disease  of  the  | 
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heart.  They  are  sometimes  incredulous  as  to  the  seat  of  the  dis- 
ease, and  are  disposed  to  attribute  their  ailments  to  the  liver, 
lungs,  or  stomach.  The  mental  condition,  in  short,  is  quite  the 
reverse  of  that  usually  associated  with  affections  purely  func- 
tional. A  comparison  of  the  characters  pertaining  to  the  feel- 
ings, which  belong  to  thq  history  of  organic  lesions  of  the  heart, 
with  those  observed  in  some  other  diseases,  affords  a  striking, 
illustration  of  the  great  difference  in  the  effects  produced  on  the 
mind  by  different  morbid  conditions  irrespective  of  cerebral 
disease. 

Some  degree  of  mental  aberration  is  occasionally  observed 
toward  the  close  of  life  in  cases  of  valvular  lesions,  but  delirium 
cannot  be  reckoned  among  the  events  belonging  to  their  natural 
history. 


SYMPTOMS    AND    PATHOLOGICAL    EFFECTS    REFERABLE    TO    THE 

DIGESTIVE    SYSTEM    AND    NUTRITION. 

The  phenomena  manifested  in  connection  with  the  digestive 
apparatus,  in  cases  of  valvular  lesions,  proceed  from  congestion 
of  the  systemic  venous  system.  Assuming  the  lesions  to  be 
either  mitral  or  aortic,  or  both,  congestion  of  this  order  of  ves- 
sels depends  on  the  effects  of  these  lesions  on  the  right  side  of 
the  heart.  It  may  be  stated  that,  as  a  rule,  the  systemic  con- 
gestion is  not  sufficient  to  give  rise  to  important  symptoms  or 
pathological  effects  until  dilatation  of  the  right  ventricle  has 
taken  place,  involving  over-distension  of  the  right  auricle,  and, 
in  certain  cases,  tricuspid  regurgitation.  The  impediment  to 
the  free  admission  of  blood  from  the  vense  cavse  into  the  right 
auricle,  occasions  cerebral  congestion,  as  has  just  been  seen.  The 
congestion  throughout  the  body  thus  induced,  as  has  also  been 
seen,  gives  rise  to  venous  turgesceuce  and  general  dropsy.  The 
abdominal  viscera  indirectly  participate  in  the  effects  of  this 
impediment  at  the  right  ventricle,  owing  to  their  vascular  re- 
lations to  the  vense  cavse  being  through  the  intervention  of  the 
portal  system.  In  view  of  the  anatomical  peculiarities  of  the 
latter,  it  is  obvious  that,  of  the  organs  comprising  the  abdominal 
viscera,  the  liver  is  first  affected  by  an  obstruction  at  the  right 
side  of  the  heart.  The  radicles  of  the  hepatic  veins  (the  intra- 
lobular veins)  are  the  first  of  the  different  orders  of  vessels  con- 
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tained  in  this  vibcub,  to  show  etigorgeraont.  The  ten 
braaches  of  the  portal  vein  (the  interlobular  veins)  are  nejrt 
aft'eeted.  The  appearances  after  death  indicate  whether  either 
or  bdtVt  of  these  sets  of  vessels  are  unduly  congested.  The  pres- 
sure of  the  portal  branches,  or  interlobular  veins,  on  the  biliary 
tubes  may  occasion  an  undue  accmiinlation  of  bile  in  the  latter. 
Sections  of  the  organ  then  present  that  peculiar  aspect  commonly 
known  bb  the  "nutmeg  liver."  Extending  beyond  the  liver  to 
the  portal  vein  and  its  radicles,  the  congestion  affects  tinatty  the 
stomach  and  iutestineB,  the  spleen  and  the  pan^r^as.  CoDgestion 
of  these  organs  is  a  secondary  effect  due  directly  to  the  meohani- 
cal  obetaele  to  the  passage  of  blood  through  the  liver.  "He 
succeaeivestepB,  thus,  in  the  aeries  of  congestive  effects  dependwt 
on  valvular  lesions  are:  Obstruction  or  regurgitation  at  either 
the  mitral  or  aortic  orifice,  or  at  both  aituatious ;  dilatation  of 
the  right  ventricle  following  engorgement  of  the  pulmonary 
vessels;  over-distension  of  the  right  auricle,  with  or  withont 
tricuspid  regurgitation,  involving  an  impediment  to  the  free 
trausraission  of  blood  from  the  venie  cavie;  congestion  of  the 
hepatic  vein,  and  its  radicles,  the  intralobular  veins ;  congestion 
of  the  terminal  branchee  of  the  portal  vein,  or  the  interlohnlK 
veins ;  congestion  of  the  vena  portne  and  its  radicles  in  the  (tb- 
dominal  viscera,  these  vessels  furniBhiiig  the  blood  for  the  portai 
circulation. 

Clinical  observation  shows,  as  might  rationally  be  anticipoted, 
that  the  phenomena  due  to  engorgement  of  the  abdoniiniil 
viecera  are  developed,  in  the  order  of  time,  consecutively  to  the 
general  effects  of  congestion  of  the  systemic  veins.  It  is  rarely 
the  case  that  the  former  occur  to  mueb  extent  until  the  ohstruo- 
tion  at  the  right  side  of  the  heart  is  sufficient  to  give  rise  to 
more  or  less  general  dropsy.  Ab  a  general  remark,  symptoms 
and  pathological  effects  referable  to  the  digestive  system  do  not 
hold  a  prominent  place  among  the  events  which  belong  to  tlis 
natural  history  of  valvular  lesions.  This  statement  is  made 
after  analyzing  the  histories  of  one  hundred  cases,  extending  in 
seventy  to  the  period  of  death.  In  a  large  majority  of  thsM 
histories,  nothing  of  importance  was  noted  with  reference  to  the 
digestive  system. 

Enlargement  of  the  liver  is  an  occasional  effect  incident  to 
valvular  lesions,  as  well  as  to  enlargement  of  the  heart  without 
these  lesions.     This  has  been  already  noticed  In  connection  with 
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enlargement  of  the  heart.  It  is  more  correct  to  say  that  this  is 
an  effect  of  enlargement  affecting  the  right  side  of  the  heart, 
either  with  or  without  the  coexistence  of  valvular  lesions,  the 
lat^r  inducing  the  effect  through  the  intervention  of  the  cardiac 
enlargement,  as  has  just  been  stated.  The  augmented  size  of 
the  liver  is  in  some  instances  remarkable,  and  its  variations  in 
size  at  different  periods  is  not  less  striking.  The  enlargement  is 
due  simply  to  the  excessive  accumulation  of  blood  in  the  vessels 
of  the  organ.  Jaundice  is  an  occasional  symptom.  It  is  met 
with,  however,  in  a  small  proportion  of  cases. 

Cirrhosis,  contrary  to  an  impression  heretofore  common,  is 
not  a  frequent  complication  of  valvular  affections  of  the  heart. 
The  congested  state  of  the  liver  incident  to  these  affections  does 
not  seem  to  tend  to  its  production.  The  concurrence  of  these 
affections  with  this  structural  change  of  the  liver  is  so  infrequent 
as  hardly  to  afford  ground  for  the  opinion  that  there  exists  be- 
tween the  two  any  pathological  connection.  When  associated, 
it  is  probably  simply  a  coincidence.  Becquerel  reported  the  ex- 
istence of  cardiac  disease  in  twenty-one  of  forty-two  cases  of 
cirrhosis  which  he  analyzed,  the  former  being  deemed  to  have 
occurred  prior  to  the  latter.*  But  in  more  than  one-half  of  the 
twenty-one  cases,  he  regarded  the  cirrhosis  as  in  the  first  degree, 
giving  rise  to  no  symptoms  of  importance.  These  statistics,  as 
remarked  by  Budd,  are  to  be  accounted  for  on  the  supposition 
that  the  abnormal  appearances  due  to  congestion  of  the  different 
sets  of  vessels  were  confounded  with  the  commencement  of 
cirrhosis.  French,  on  the  other  hand,  found  disease  of  the.  heart 
in  only  four  of  thirty-six  cases  of  cirrhosis.  In  only  five  of 
thirty-two  cases  which  I  have  analyzed  was  there  evidence  of 
valvular  lesions  with  enlargement  of  the  heart.  The  event 
denoting  coexisting  cirrhosis,  is  hydroperitoneum  in  a  degree 
disproportionate  to  the  general  dropsy. 

The  various  phenomena  included  in  the  term  indigestion, 
which  are  common  to  a  great  number  of  affections,  may  be 
absent  or  present,  and  more  or  less  prominent  in  cases  of  valvular 
lesions.  But,  in  a  large  proportion  of  cases  they  do  not  occur 
in  a  marked  degree,  at  least  during  the  greater  portion  of  the 
time  occupied  by  the  progress  of  the  lesions  before  a  fatal  issue 

1  Archives  G^n^rales  de  M^decine,  1840.     fiudd  on  Diiieases  of  the  Liver, 
second  Am.  ed.,  p.  148. 
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takes  place.  Patients  who  suffer  from  the  diatresBiug  effects  of 
obatruc-tive  or  regurgitant  lesions,  together  with  enlargement 
of  the  heart,  ofteu  preserve  their  a])})etite,  and  the  ingestion  of 
food  occasiona  no  inconvenience.  This,  in  f'lict,  is  usually  .the 
case,  so  that  disordered  digestion  cannot  be  considered  to  t-harac- 
terize  organic  aU'ections  of  the  heart.  The  disorders  which  are 
ohaerveil  in  an  advanced  stage,  after  general  dropsy  has  takea 
place,  are  probably  due,  in  part  at  least,  to  congestion  of  the 
gastric  mucous  membrane.  Gastrorrhagia  is  one  of  the  rare 
effects,  occurring  sometimes  when  cirrhosis  of  the  liver  does  not 
coexist. 

Intestinal  flux,  or  euterorrhcea,  is  another  infrequent  symptom, 
the  serous  transudation  taking  a  direction  through  the  mucous 
tissue,  instead  of,  or  in  addition  to,  the  more  common  direction 
into  the  peritoneal  cavity. 

Hemorrhage  from  the  bowels  is  to  be  ranked  in  the  same 
category.  The  same  is  to  be  said  of  hemorrhoids.  In  this  con- 
nection may  be  mentioned  epistaxiii,  which  occurs  more  fre- 
quently as  a  result  of  obstruction  at  the  right  aide  of  the  heart 
than  hemorrhage  in  any  other  situation.  It  has  hcen  supposed 
that  the  escape  of  blood  from  the  nostrils  may,  in  some  instances, 
prevent  extravasation  into  the  brain,  or  other  serious  effects  of 
cerebral  congestion,  by  relieving  the  vessels,  in  a  measure,  of 
their  over-accumulation. 

Enlargement  of  the  spleen,  due  exclusively  to  the  congestion 
of  the  portal  system  dependent  on  cardiac  obstruction,  is  rare. 
It  is,  however,  to  be  reckoned  among  the  effects  which  ai-e  oc- 
casionally observed. 

The  functions  of  nutrition,  aj^lying  this  term  to  the  processes 
of  the  growth  and  repair  of  the  tissues,  are  much  less  affected 
than,  on  rational  grounds,  would  be  anticipated,  even  when  the 
lesions  of  the  valves  have  led  to  enlargement  of  the  heart  and 
much  disturbance  of  the  circulation.  Patients  suffering  from 
the  distressing  effects  of  cardiac  disease,  namely,  dyspncea,  pal^d- 
tation,  a>dema,  &c.,  often  do  not  emaciate.  When  these  effects 
occur  in  early  life,  the  development  of  the  body  is  sometimes  not 
remarkably  impaired.  Even  at  an  advanced  stage,  considerable 
embonpoint  is  frequently  maintained.  It  is  not  uncommon  to 
find  the  evidences  of  lesions,  which  must  have  existed  for  a  long 
time,  in  persons  whose  general  aspect  denotes  excellent  health. 
So  far  from  diminished  nutrition  being  one  of  the  pathological 
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effects  of  valvular  lesions,  they  are  rather  to  be  characterized  by 
the  absence  of  notable  deterioration  in  this  respect.  In  cases 
in  which  the  origin  of  valvular  lesions  dates  in  eariy  life,  and 
enlargement  of  the  heart  takes  place  before  puberty,  the  body 
may  attain  to  a  full  development. 


SYMPTOMS   AND   PATHOLOGICAL   EFFECTS   REFERABLE   TO   THE 

GENITO-URINARY  SYSTEM. 

The  renal  or  emulgent  veins  terminating  in  the  vena  cava  de- 
scendens,  the  kidneys  must  participate  in  the  congestion  of  the 
systemic  venous  system  arising  from  an  impediment  at  the  right 
side  of  the  heart.  These  organs  are  affected  more  directly  than 
the  abdominal  viscera  which  are  tributary  to  the  portal  vein. 
So  soon  as  valvular  lesions  have  led  to  the  anatomical  conditions 
involving  an  obstruction  extending  to  the  vense  cavae  and  their 
branches,  renal  engorgement  necessarily  ensues.  Congestion  of 
these  organs  is  generally  observed  in  examinations  after  death 
in  cases  of  valvular  disease  accompanied  by  dilatation  of  the 
cavities  of  the  right  side  of  the  heart.  Venous  congestion, 
under  these  circumstances,  does  not  uniformly  occasion  a  greater 
flow  of  urine  than  in  health.  Indeed,  the  quantity  of  urine  is 
oftener  diminished  than  increased,  a  fact  going  to  show  that 
the  diuresis  dejiends  on  the  amount  of  blood  conveyed  to  the 
kidneys  by  the  arteries,  or  on  conditions  pertaining  to  the  blood 
itself,  rather  than  on  accumulation  in  the  renal  veins.  The 
urine  is  frequently  scanty,  even  when  the  venous  obstruction  is 
suflElcient  to  give  rise  to  general  dropsy.  The  solid  constituents 
are  relatively  augmented;  in  other  words,  the  density  of  the 
urine  is  greater  than  in  health.  The  lithatic  deposits  are  often 
abundant.  The  presence  of  albumen  is  not  infrequently  shown 
by  the  appropriate  tests.  If  the  kidneys  have  not  undergone 
structural  change,  the  quantity  of  albumen  is  usually  slight.  It 
may  be  found,  on  repeated  examinations  in  the  same  case,  some- 
times present,  and  at  other  times  absent.  The  quantity  at 
different  times  may  be  found  to  fluctuate.  Albuminuria  in  these 
cases  may  be  fairly  attributed  to  the  mechanical  pressure 
incident  to  venous  congestion.  It  does  not  constitute  evidence 
of  structural  changes  of  the  kidney  or  Bright's  diseases  when 
it  is  in  small  quantity,  transient  in  duration,  and  notably  fluctu- 
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atiug.  Moreover,  lijaline  casts  are  wanting  when  nIbnniinurS 
is  only  a  symptom  of  disease  of  tlie  heart,  and  the  specific 
gravity  of'the  urine,  instead  of  being  diminished,  is  usually 
iiici'eased. 

The  degenerations  of  structure  included  under  the  name 
Bright's  diseasea,  are  sometimes  associated  with  valvular  lesions 
of  tlie  heart.  The  frequenijy  of  this  combination,  however,  is 
less  than  is  generally  supposed.  Accepting,  on  the  one  hand,  as 
the  evidence  of  coexisting  Bright's  diseases,  either  an  atmndant 
quantity  of  albnmen  constantly  present  in  the  urine  during  life, 
or  well-marked  aaatonucal  characters  observed  after  death,  and, 
on  the  otlter  hand,  including  only  those  eases  of  cardiac  disease 
which  involve  obstruction  or  regurgitation,  or  both,  the  two 
affections  are  not  very  often  united.  It  may  perhaps  be  doubted 
whether  they  are  associated  sufficiently  often  to  establish  any- 
direct  pathological  connection  between  them.  Assuming  the 
existence  of  such  a  connection,  however,  some  have  attributed 
the  renal  affection  to  the  cardiac  disease,  and  others  have 
thought  that  the  valvular  lesions  were  due  to  the  condition  of 
the  kidneys.  They  who  accept  the  first  of  these  supjioaitions 
refer  the  development  of  structural  change  in  the  kidneys  to  the 
congested  state  of  these  organs.  But  it  is  by  no  means  certain 
that  mere  congestion  is  adequate  to  produce  this  result.  The 
second  supposition  is  more  tenable.  Pericanlitis  and  other 
serous  intlammations  are  not  infrequently  developed  in  the  course 
of  Bright's  diseases;  and  it  may  be  reasonably  argued  that 
endocarditis  is  occasionally  incidental  to  the  latter.  Clinical 
observation  has  not,  as  yet,  fully  confirmed  the  correctness  of 
this  analogical  argument. 

The  coexistence  of  structural  degeneration  of  the  kidney  is 
shown,  as  already  intimated,  by  the  degree  and  constancy  of  the 
albuminuria,  and  by  the  diflercnt  varieties  of  casts  of  the  urinif- 
erous  tubes,  which  the  sediment  of  the  urine  is  found  to  contain 
when  subjected  to  microscopical  examination.  The  tendency  to 
general  dropsy  is  augmented  by  this  complication ;  renal  and 
cardiac  dropsy  are,  in  fact,  combined.  It  is  needless  to  say  that 
the  danger  is  vastly  increased  by  the  addition  of  a  renal  disease 
which  renders  the  patient  liable  to  other  accidents  than  those 
incident  to  the  cardiac  disease,  and  aggravates  some  of  the  most 
important  of  the  pathological  effects  of  the  latter. 

As  regards  the  generative  functions,  the  histories  of  valvular 
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affections  which  I  have  collected  furnish  no  facts  of  significance 
or  importance.  I  have  observed,  in  cases  in  which  lesions  had 
existed  for  a  considerable  period  before  puberty,  that  the  genital 
organs,  including,  in  females,  the  mammary  gland,  have  attained 
to  a  full  development. 


SYMPTOMS  AND  PATHOLOGICAL  EFFECTS  REFERABLE  TO  THE  COUN- 
TENANCE AND  EXTERNAL  APPEARANCE  OF  THE  BODY. 

The  characters  pertaining  to  the  countenance  have,  for  the 
most  part,  been  already  incidentally  mentioned.  Lividity  of  the 
prolabia  and  face,  which  may  be  apparent  over  the  whole  surface 
of  the  body,  denotes  either  venous  congestion  or  imperfect  oxy- 
genation of  the  blood.  The  latter  is  incident  to  the  pathological 
effects  taking  place  in  the  lungs ;  the  former,  to  obstruction  at 
the  right  side  of  the  heart.  But  both  conditions  may  be  con- 
joined. Cyanosis  dependent  on  congenital  malformations  will 
be  considered  hereafter.  A  dusky  hue  of  the  face,  combined 
with  oedema,  is  quite  distinctive  of  cardiac,  as  contrasted  with 
renal,  dropsy.  The  experienced  clinical  observer  is  able  to  make 
this  differential  diagnosis  with  much  precision  at  a  glance. 
When  the  lividity  is  marked,  and  the  oedema  considerable,  the 
face  presents  an  appearance  like  that  of  a  cadaver  after  strangu- 
lation. The  expression  is  sometimes  so  much  altered  that  the 
patient  is  scarcely  recognized  by  familiar  friends.  Urgent  dyspnoea 
induces  an  expression  of  great  anxiety  and  distress.  The  painful 
spectacle  presented  by  a  case  of  extreme  suffering  from  so-called 
cardiac  asthma  is  thus  vividly  portrayed  by  Ilope :  "  Incapable  of 
lying  down,  he  is  seen  for  weeks,  and  even  for  months  together, 
either  reclining  in  the  semi-erect  posture  supported  by  pillows, 
or  sitting  with  the  trunk  bent  forward,  and  the  elbows  or  fore- 
arms resting  on  the  drawn-up  knees.  The  latter  position  he 
assumes  when  attacked  by  a  paroxysm  of  dyspnoea ;  sometimes, 
however,  extending  the  arms  against  the  bed  on  either  side,  to 
afford  a  firmer  fulcrum  for  the  muscles  of  respiration.  With 
eyes  wildly  expanding  and  starting,  eyebrows  raised,  nostrils 
dilated,  a  ghastly  and  haggard  countenance,  and  the  head  thrown 
back  at  every  inspiration,  he  casts  around  a  hurried,  distracted 
look  of  horror,  of  anguish,  and  of  supplication :  now  imploring 
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in  plaintive  moans,  or  quick,  broken  accents  and  ball'-atifii 
voice,  the  assistance  already  often  lavished  in  vain ;  now  np- 
braiding  the  impotency  of  medicine,  and  now,  in  an  agony  of 
despair,  drooping  his  head  on  hia  chest,  and  muttering  a  fervent 
invocation  for  death  to  put  a  period  to  hia  sufferings.  For  a 
few  hours — perhaps  only  for  a  few  moments — he  tastes  an  inter- 
val of  delicious  respite,  wbicdi  cheers  him  with  the  hope  that 
the  worst  is  over,  and  that  his  recovery  ia  at  hand.  Soon  that 
hope  vanishes.  From  a  slumber  fraught  with  the  horrors  of  a 
hideous  dream,  he  starts  up  with  a  wild  exclamation  that  'it  is 
returning,'  At  length,  after  reiterated  recurrences  of  the  same 
attacks,  the  muscles  of  respiration,  sul)dued  by  eftbrts  which 
the  instinct  of  self-preservation  alone  renders  them  capable  of, 
participate  in  the  general  exhaustion,  and  refuse  to  perform 
their  function.  The  patient  gasps,  sinks,  and  expires."'  Hap- 
pily the  fearful  intensity  of  autfering  depietetl  in  the  foregoing 
sketch  characterizes  a  small  proportion  only  of  the  cases  of 
valvular  disease  which  proceed  to  a  fatal  termination. 

Some  cases  of  valvular  disease  ape  characterized  by  pallor  of 
the  complexion.  The  coexistence  of  Bright's  diseases  is  likely  to 
lead  to  this  effect.  Bnt  it  is  observed  in  some  instauces  when  the 
kidneys  are  not  affected.  It  then  depends  on  alterations  of  the 
blood  proceeding  from  other  cavises.  An  aufemic  condition  is 
incident,  in  a  certain  proportion  of  cases,  to  cardiac  disease 
uncomplicated  with  an  affection  of  the  kidneys.  Analysis  of 
the  blood  shows  a  notable  deficiency  of  albumen,  together  with 
a  reduction  in  the  relative  proportion  of  blood  corpuscles  and 
fibrin.  This  condition  of  the  blood  is  important  iu  connection 
with  therapeutical  measures.  It  will  be  aggravated  by  deple- 
tion, and  to  remove  it  by  appropriate  treatment,  if  practicable, 
should  be  an  important  object  with  the  practitioner. 

The  accumulation  of  blood  iu  the  right  chambers  of  the  heart 
induces,  in  addition  to  abuormal  fulness  of  the  superficial  veins, 
a  congestive  state  of  the  capillary  vessels,  causing  the  surface 
of  the  body  to  present  an  appearance  like  that  produced  by  ex- 
posure to  cold.  The  redness  disapjiears  on  pressure,  and  returns, 
more  or  less  slowly,  after  the  pressure  is  removed.  The  appear- 
ance is  not  unlike  that  observed  in  typhus  and  typhoid  fever, 
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although  the  rationale  is  by  no  means  the  same.  Erythema 
affecting  portions  of  the  surface  occurs  in  some  cases  not  asso- 
ciated with  oedema.  The  lower  extremities  are  most  apt  to  be 
aftected.  I  have  met  with  an  instance  in  which  the  extremi- 
ties of  the  fingers  and  a  portion  of  the  palms  presented  perma- 
nently an  erythematic  redness.  On  the  other  hand,  in  a  patient 
with  considerable  mitral  regurgitation,  the  fingere  at  times  were 
bloodless,  being  as  pallid  and  cold  as  those  of  a  corpse. 
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PHYSICAL  SIGNS,  DIARNOSIS,  AND  TREATMENT  OP 
VALVULAR  LESIONS. 
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The  physical  signs  of  lesions  affecting  the  valves  and  orifices 
of  the  heart  arc  to  be  considered  preparatory  to  entering  on  the 
consideration  of  the  diagnosis  of  these  lesions.  It  is  chiefly  by 
means  of  auaeultatory  signs  that  tlie  existence  and  seat  of  valvu- 
lar lesions  are  determined  during  life.  The  symptoms  and 
pathological  effects,  which  were  considered  in  the  last  chapter, 
afford  inLportant  aid  in  the  diagnosis,  but,  alono,  they  often 
fail  in  furnishing  positive  evidence  that  the  valves  or  orifices 
are  affected,  and  still  less  do  they  indicate  the  particular  situa- 
tion of  existing  lesions.  To  the  study  of  the  auscultatory  signs 
in  connection  with  researches  on  the  mechanism  of  the  heart's 
action,  practical  medicine  is  indebted  for  the  great  perfection  to 
which  the  diagnosis  of  cardiac  affections  has  attained  vritbin 
late  years.  Here,  as  in  other  instances,  the  physical  phenomena 
have  a  negative,  as  well  as  positive,  application  in  diagnosis  ;  that 
is  to  say,  while  Jhey  constitute  evidence  of  the  presence  of  cer- 
tain lesions,  their  absence  is,  in  general,  proof  that  lesions  do 
not  exist. 

In  the  practice  of  auscultation  with  reference  to  the  cardiac 
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raurmurs,  as  well  as  to  the  heart-sounds,  the  stethoscope  is  much 
to  be  preferred  to  the  application  of  the  ear  directly  to  the 
chest.  The  latter  will  often  suffice,  but  the  study  of  the  mur- 
murs, as  regards  their  character,  the  situations  in  which  their 
intensity  is  greatest,  and  their  relations  to  the  sounds  of  the 
heart,  is  much  more  satisfactory  by  means  of  the  stethoscope. 
And  here,  too,  the  binaural  stethoscope  is  superior,  beyond  com- 
parison, to  any  of  the  instruments  which  have  been  heretofore 
in  use.  By  means  of  the  binaural  stethoscope  murmurs  may 
be  discovered  which  would  be  overlooked  were  immediate  aus- 
cultation only  to  be  employed. 

The  auscultatory  signs  of  valvular  lesions  may  be  arranged 
into  two  classes,  namely :  firsts  new  or  adventitious  sounds,  which 
are  called  murmurs  ;  and  seitond^  abnormal  modifications  of  the 
sounds  of  the  heart.  The  first  class,  or  the  murmurs,  from  their 
practical  importance,  require  to  be  considered  at  considerable 
length. 

ENDOCARDIAL  OR  VALVULAR  MURMURS. 

All  adventitious  sounds,  dependent  on  the  movements  of  the 
heart,  and  either  replacing  or  being  superadded  to  the  normal 
heart-sounds,  are  distinguished  as  cardiac  murmurs.  Strictly 
speaking,  these  murnmrs  are  heart-sounds,  but,  for  the  sake  of 
distinction,  the  latter  term  is  conventionally  restricted  to  the 
normal  sounds  of  the  heart,  together  with  their  abnormal  modi- 
fications. The  French  word  bruit  is  often  used  by  English  and 
American  writers.  This  term  with  French  writers  is  synony- 
mous with  murmur.  The  latter  term  is  sufficiently  distinctive 
and  convenient,  so  that  it  is  quite  needless,  in  this  instance,  to 
have  recourse  to  a  foreign  tongue. 

Cardiac  murmurs  originate  either  within  the  heart,  or  on  the 
peripheral  surface  of  the  organ.  Latham  proposed  to  distinguish 
those  produced  within  the  heart  as  endocardial,  and  those  pro- 
duced upon  the  surface  as  exocardial  murmurs.  These  names 
are  frequently  used,  and  they  are  sufficiently  distinctive.  It  is, 
however,  convenient  sometimes  to  include  among  endocardial 
murmurs  those  produced  in  the  aorta  and  pulmonary  artery  in 
close  proximity  to  the  heart.  Murmurs  produced  within  vessels 
more  or  less  removed  from  the  heart,  may  be  called  vascular  mur- 
raurs.     The  latter  may  originate  either  within  the  arteries  or 
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veins*.  The  endocardial  and  vascular  luurmurs  require  for  (heir 
production  the  passage  of  currents  of  blood  through  the  cavities 
of  the  heart,  its  orifices,  or  into  the  bloodvessels.  These  niar- 
mura  are  often  called  bellows  murmurs  {(n-uit  de  souffiH,  from  the 
resemblunee  of  the  Bound  to  that  pi-oduced  by  the  expulsion  of 
air  from  the  nozzle  of  an  ordinary  bellows.  This  resemblance  is 
often  striking,  and  holds  good  in  the  majority  of  instances ;  but 
some  intra-cardiac  and  vnscular  murmurs  are  very  inappropri- 
ately called  bellows-murmurs,  resembling  sounds  other  than  that 
implied  by  this  name.  It  is,  however,  to  be  borne  in  mind  that 
all  adventitious  sounds  produced  within  the  heart  and  vascular 
system  are  often  conventionally  known  as  bellows  murmurs. 
This  name  was  applied  to  them  by  the  illustrious  discoverer  of 
auscultation,  Laennec,  by  whom  they  were  first  deacribeth 

Exoeardial  murmurs  are  caused  by  the  rubbing  together  of 
the  visceral  and  the  parietal  surface  of  the  pericardium,  and  some- 
times by  the  heart  impinging  against  the  neighboring  parts  ex- 
terior to  the  pericardium.  These  murmurs  ar6  usually  Cittled, 
from  the  manner  of  their  production,  attrition,  or  friction  murmurs. 
They  will  be  considered  hereafter  in  connection  with  the  diseases 
afl'ecting  the  pericardium. 

In  treating  of  endocardial  murmurs,  the  practical  points  to  be 
considered  relate  to  the  difterent  characters  which  they  jiresent, 
the  morbid  conditions  which  they  denote,  their  significance  and 
value  as  signs  of  disease,  and  their  application  to  the  diagnosis 
of  valvular  att'ections.  These  murmurs  may  be  produced  within 
the  cavities  of  the  heart,  at  the  auriculo-ventricular  or  the  ven- 
triculo-arteriiil  orifices,  and  within  the  aorta  or  pulmonary  artery 
near  the  junction  of  these  vessels  with  the  ventricles.  Strictly 
speaking,  murmurs  produced  in  the  last-named  situations  are  not 
endocardial,  but  it  is  sometimes  convenient  to  include  them  in 
the  same  class.  It  is  practicable  often,  if  not  generally,  to  deter- 
mine from  which  of  the  cavities,  orifices,  or  vessels  mentioned, 
emanate  the  nmrmurs  heard  in  individual  cases.  Tlie  impor- 
tance of  this  localization,  as  pointing  to  the  seat  of  the  lesions 
which  occasion  the  mnrmurs,  is  obvious.  The  sjieeial  objects  to 
which  the  study  of  this  class  of  murmurs  has  been  subservient, 
maybe  stated  as  follows:  To  determine  the  existence  or  non- 
existence of  valvular  disease  ;  to  determine  the  particular  situa- 
tion of  structural  lesions ;  to  determine  the  character  of  lesions 
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FVid   certain  of   their   eftccts  especially  on  the  Wood- currents 
through  the  different  orifices. 

Endocardial  riiurmnra  are  not  always  due  to  leRions  of  struc- 
ture or  organic  disease.  They  occu  r  as  a  resnll  of  certain  Mood- 
cbanges  and  of  functional  disorder  of  the  heart.  The  latter  are 
distinguished  as  iiwrffamc  mHnmini,  while  those  dependeut  on 
structural  changes  are  called  organic  murmurs.  It  is  of  great 
importance  to  discriminate,  in  practice,  between  organic  and  iu- 
organic  murmurs.  With  proper  knowledge  and  care  this  can 
generally  be  done.  The  points  involved  in  the  discrimination 
are  to  be  considered.  I  shall,  however,  first  consider  the  organic 
murmurs,  and  afterward  point  out  the  means  of  distinguishing 
from  them  the  murmurs  which  are  inorganic.  It  is  then  to  be 
understood  that,  for  the  present,  reference  is  had  exclusively  to 
organic  murmurs. 

Organic  murmurs,  aa  regards  their  sensible  characters,  differ 
in  a  marked  degi-ee  in  different  cases.  In  the  majority  of  cases 
they  resemble,  as  already  slated,  a  bellows-sound.  Murmurs  of 
this  kind  are  said  to  be  so/H  murmurs.  They  vary  greatly  in  in- 
tensity, pitch,  and  duration.  In  some  instances  they  are  so  feeble 
as  to  lie  just  appreciable;  lu  other  instances  they  are  so  loud  as 
be  heard  over  the  whole  chest,  and  they  are  sometimes  per- 
ived  by  the  jiaticnt,  especially  in  the  night-time.  In  several 
that  have  come  under  my  observation,  patients  have  ueeu- 
nitely  described  the  sounds  which  bad  attracted  their  attention 
before  any  exploretion  of  the  chest  had  been  made.  They  are 
sometimes  beard  by  others  at  a  distance  from  the  chest.  I  have 
known  instances  where  this  has  occurred  to  persons  occupying 
the  same  bed  with  {^tleuts  affected  with  disease  of  the  heart. 
It  may  not  be  amiss  to  muntion,  in  this  connection,  that  physi- 
cians and  medical  students  not  infrequently  imagine  they  dis- 
cover, during  the  night,  a  cardiac  bellows  murmur  in  their  own 
persons,  mistaking  for  it  a  sonnd  produced  by  the  movement  of 
the  head  on  tlie  pillow  synchronously  with  the  ventricular  sys- 
tole, or,  possibly,  by  the  current  of  blood  in  the  cerebral  arteries, 
Between  the  extremes  of  feebleness  and  loudness,  different  eases 
present  every  degree  of  gnuiation  as  res(>ects  intensity.  The 
pitch  varies  within  certain  limits.  Bouillaud  fii-st  proposed  the 
plan  of  representing  the  pitch  of  bellows  nmrnnirs  by  whispered 
words  and  letters,  which  is  more  convenient  than  verbal  descrip- 
tions.   The  highest  pitch,  unless  the  sound  l>ecome  musical,  may 
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be  refiresented  by  the  letter  S,  and  a  lower  grade,  but  still  acute, 
by  the  letter  R.  When  the  pitch  is  low  it  is  often  repreaented 
by  the  word  who,  and  when  still  more  grave  bj  the  word  awe. 
These  letters  and  words  were  selected  for  tbia  purpose  by  Hope. 
The  piteh  is  aornetiniea  a  point  of  importauee,  but  it  has  far  leas 
Bignitieaiice  than  was  supposed  by  the  author  just  named.  The 
duration  of  bellows  murmurs  is  by  no  means  uniform  in  different 
eases.  They  are  sometimes  extremely  brief,  resembling  the 
shortest  possible  puff,  and  in  other  cases  more  or  leas  prolonged. 
Murmurs  which  lack  the  softness  of  those  just  referred  to,  and 
which  bear  but  a  remote  resemblance,  or  none  whatever,  to  a 
bellows  sound,  are  distinguished  as  harsh  or  rough  murmurs. 
These  also  differ  greatly  in  their  sensible  characters.  Different 
varieties  have  been  described  and  named  from  tbeir  resemblance 
to  certain  sounds.  Thus,  French  writers  recognize  fitinff.  grating, 
and  rasping  murmurs  [bruit  de  lime,  bruit  de  ra;w,  bruit  de  scir, 
&e.),  comparing  the  sounds  to  those  produced  by  jilingand  rasp- 
ing wood.  In  a  case  under  my  observation,  the  sound  was  pre- 
cisely like  the  croaking  of  a  frog.  In  another  case,  the  murmur 
resembled  so  much  a  groaning  Bound  that  I  supposed  at  tirst  it 
came  from  the  mouth  of  the  patient.  The  rough  murmurs,  in 
different  cases,  suggest  various  comparisons.  The  varieties,  how- 
ever, are  of  very  little  practical  consequence.  They  have  not, 
severally,  any  special  significance.  It  suffices  to  consider  them 
simply  as  presenting  different  modifications  and  degrees  of  rough- 
ness, the  latter  being  the  only  distinctive  feature  worthy  of  being 
noted.  The  distinction,  indeed,  between  roughness  and  softness 
is  not  of  great  importance  iu  a  practical  point  of  view,  beyond 
the  fact  that  the  former  denotes,  as  a  rule,  structural  lesions. 
The  absence  of  roughness,  however,  is  by  no  means  evidence  that 
structural  lesions  do  not  exist.  It  is  stated  by  some  writers  that 
a  rough  nmrmur  indicates  something  more  th^n  the  existence  of 
structural  lesions,  namely,  the  presence  of  calcareous  deposit  on 
the  valves,  orifices,  or  lining  membrane  of  the  heart-cavities  or 
vessels.  This  statement  is  not  correct.  I  have  met  with  cases 
in  which  the  murmur  was  notably  rough  and  no  calcareous  de- 
posit was  found  after  death.  On  the  other  hand,  in  cases  in 
which  the  deposit  is  abundant,  the  murmur  is  frequently  devoid 
of  roughness.  Rough  murmurs,  as  a  rule,  are  more  intense  than 
soft  murmurs.  They  are  oftener  perceived  by  the  patient.  In 
a  ease  in  which  the  murmur  resembled  the  croaking  of  a  frog. 
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the  sound  was  accurately  described  by  the  patient,  and  was  dis- 
tinctly heard  when  the  ear  was  in  close  proximity  to  the  chest, 
but  not  in  actual  contact.  The  duration  of  rough,  as  of  soft, 
murmurs  varies  considerably  in  different  cases,  but  they  are 
rarely,  if  ever,  so  brief  as  the  latter  in  the  instances  in  which  a 
short  puff  only  is  heard.  A  soft  murmur  in  some  cases  during 
the  progress  of  disease  is  converted  into  a  rough  murmur ;  and 
the  converse  of  this  also  occurs.  A  murmur  may  be  soft  when 
the  action  of  the  heart  is  feeble  or  moderately  strong,  and  become 
rough  when  the  organ  is  excited  into  greater  activity ;  and,  con- 
versely, it  is  possible  that  a  murmur  which  is  soft  when  the  heart 
acts  with  violence,  may  become  rough  when  the  organ  is  more 
tranquil. 

Murmurs  sometimes  have  a  musical  intonation.  The  sounds 
are  compared  to  the  sibilant  rSle,  the  cooing  of  a  dove,  the  whining 
of  a  puppy,  &c.  {hruit  de  sifflement^  bruit  sibilant^  bruit  de  roucoule- 
mejity  de  piaidement^  Ac.)  These  are  as  much  less  frequent  than 
the  rough  murmurs  as  the  lattiJr  are  more  infrequent  than  soft 
murmurs.  They  are  interesting  chiefly  as  clinical  curiosities. 
They  have  no  special  pathological  or  diagnostic  significance, 
except  that  they  denote  the  existence  of  organic  disease.  They 
are  preceded  by,  and  may  give  place  to,  the  bellows  murmur. 
They  may  alternate  with  the  latter  in  different  conditions  of 
the  heart's  action.  As  remarked  by  Bouillaud  and  Hope,  it  is 
as  intelligible  that  a  bellows  murmur  may  be  transformed  into 
a  musical  tone  as  that  a  change  in  the  disposition  of  the  lips 
changes  a  blowing  into  a  whistling  sound. 

Endocardial  murmurs  are  sometimes  notably  affected  by  the 
respiratory  movements.  They  are  sometimes  much  more  in- 
tense at  the  end  of  an  inspiratory  act  than  at  the  end  of  expira- 
tion. They  may  be  appreciable  only  at  the  end  of  inspiration. 
On  the  other  hand,  they  are  sometimes  louder,  and  they  may  be 
appreciable  only  at  the  end  of,  or  during,  the  act  of  expiration. 
Murmurs  produced  at  the  mitral  orifice  are  especially  those 
which  are  thus  liable  to  be  affected  by  respiration. 

This  will  sufiice  for  a  general  description  of  endocardial  or 
valvular  organic  murmurs.  Their  relations  to  the  two  sounds 
of  the  heart  and  to  the  difterent  currents  of  blood,  the  different 
situations  to  which  they  may  be  limited,  or  in  which  they  are 
heard  with  their  maximum  of  intensity,  and  the  directions  in 
which  they  are  transmitted,  are  of  far  greater  importance,  as 
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regards  diaguosis,  than  their  intrinBic  characters.     To  thel 
practical  points  attention  will  now  be  directed. 

The  passage  of  the  blood  through  the  cavities  aud  orifices  of 
the  heart  and  the  large  vessels,  in  health,  tukes  place  noiselessly ; 
nothing  is  heard,  except  the  normal  heart^ounds  which  have 
beeu  considered.'  The  bulk  of  the  heart,  the  capacity  of  its 
cavities,  the  smoothnesa  of  the  endocardium,  the  size  of  the  ori- 
fices and  vessels,  the  protection  afforded  by  the  valves  against 
regurgitating  currents,  and  the  quality  of  the  blood,  are  all  so 
nicely  harmonized  that  the  circulation  is  unattended  by  a  mur- 
mur unless  abnormal  conditions  of  some  kind  exist.  The  mor- 
bid changes  which  may  give  rise  to  adventitious  sounds  are 
various.  The  presence  of  a  murmur  involves  only  the  fact  that 
there  is  something  abnormal.  It  does  not  indicate  the  seat  or 
nature  of  the  change  that  has  taken  place,  uutil  certain  con- 
tingent circumstances  are  taken  into  account.  Of  the  abnormal 
conditions  which  clinical  observation  has  shown  to  be  prodnc- 
tive  of  murmurs,  the  more  important  are  the  following;  rungb- 
ness  of  the  endocardium  and  of  the  membrane  lining  the  aorta 
or  pulmonary  artery ;  the  presence  of  morbid  growths,  products, 
or  doiKisits,  whicli  interrupt  or  disturb  the  current  of  blood,  and 
the  projection  into  the  current  of  rigid,  unyielding  valves ;  con- 
traction of  the  auriculo- ventricular  or  the  ventriculo-arterial 
orifices;  dilatation  and  contraction  of  the  large  vessels  con- 
nected with  the  heart;  insufHciency  of  the  valves  designed  to 
protect  the  orifices  just  named,  due  either  to  lesions  aH'ectiug 
the  valves  or  to  dilatation  of  the  orifices;  aneiirismal  dilatation 
of  a  portion  of  one  of  the  ventricles;  dilatation  of  the  whole 
ventricle,  rendering  the  size  of  the  cavity  disproportionate  to 
the  quantity  of  blood ;  tlie  formation  of  eluts  in  the  ventricles ; 
certain  alterations  in  the  composition  of  the  blood;  sudden 
diminution  in  the  circulating  mass  of  blood  ;  functional  disorder 
of  the  action  of  the  heart;  communication  between  the  two 
ventricles,  and  other  congenital  malformations.  In  this  list  of 
abnormal  conditions,  the  alteration  in  the  composition  of  the 
blood,  sudden  diminution  in  tbe  circulating  mass,  aud  func- 
tional disorder  of  the  heart,  are  to  be  distinguished  as  iiivrr/ank, 
that  is,  structural  lesions  of  the  heart  are  not  involved.  Mur- 
murs due  to  these  conditions  are  therefore  inorganic  murmurs, 

'  Ch»p.  1,  pRge  68  tl  mj. 
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Murraurs  dependent  on  any  of  the  other  conditions  enumerated 
are  organic  murmurs. 

The  physical  conditions  on  which,  in  the  great  majority  of 
cases,  organic  murmurs  are  dependent  are  classed  under  the 
head  of  valvular  lesions  which  were  described  in  the  preceding 
chapter.  Under  this  head  are  embraced  the  greater  part  of  the 
conditions  just  enumerated.  The  morbid  appearances  which 
the  valves  and  orifices  present  in  different  cases,  as  has  been 
seen,  are  extremely  diversified,  consisting  of  various  forms  and 
degrees  of  roughness  from  calcareous  deposits;  vegetations  of 
greater  or  less  size,  and  more  or  less  numerous,  and  variously 
disposed ;  thickening  on  the  one  hand,  and  attenuation,  rup- 
ture, perforations,  and  a  cribriform  condition  on  the  other  hand ; 
crumpling  and  contraction  to  a  greater  or  less  extent ;  carti- 
laginous stiftness  and  ossific  rigidity ;  disruption  of  tendinous 
cords;  adhesion  of  the  valves  to  each  other  and  to  the  inner 
surface  of  the  heart  or  tg  the  vessels ;  enlargement  of  the  ori- 
fices, congenital  deficiency  or  deformity,  &c.  These  changes, 
it  has  also  been  seen,  are  important  or  serious  in  proportion  as 
they  involve,  jirstiy^  contraction  of  one  or  more  of  the  orifices 
and  consequent  obstruction  to  the  free  passage  of  blood ;  sec- 
ondly^ insufliciency  of  the  valves  or  patency  of  one  or  more  of 
the  orifices,  and  consequent  regurgitation  ;  thirdly^  contraction 
and  patency  combined.  These  immediate  eftects  give  rise  to 
those  secondary  and  remote  derangements  of  the  circulation 
which  result  from  valvular  lesions  and  eventuate  in  enlarge- 
ment of  the  heart,  the  latter  progressively  increasing  in  propor- 
tion to  the  duration  and  amount  of  either  obstruction  or  regur- 
gitation, or  both.  But  there  are  valvular  lesions  which  involve 
neither  contraction  nor  insufficiency,  and,  consequently,  do  not 
occasion  an  appreciable  amount  of  either  obstruction  or  regurgi- 
tation. Thickening,  roughening,  vegetations,  &c.,  mky  be  pres- 
ent without  the  results  just  mentioned,  and  therefore  w^ithout 
the  ulterior  consequences  in  which  consists  the  importance  or 
seriousness  of  valvular  lesions.  Valvular  lesions  by  no  means 
necessarily  involve  any  immediate  danger ;  they  may  exist  for 
a  long  period  and  no  evils  arise  from  them.  In  a  practical  point 
of  view,  this  is  a  fact  of  great  importance  when  it  is  considered 
that  lesions  which  are  innocuous,  as  well  as  those  which  are 
serious,  give  rise  to  endocardial  murmur.  It  is  to  be  borne  in 
mind  that  valvular  lesions  which  do  not  occasion  any  of  the 
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evil  consequences  arising  from  obstnietion  or  regurgitatM| 
nevertheless  may  involve  the  physical  comUtiona  requisite  for 
the  production  of  murmur.  This  important  point  will  recur 
after  the  following  questions  have  been  considered :  Are  valvular 
lesions  which  do  involve  either  ohfitruction  or  regurgitation,  or 
both,  uniformly  or  generally  accompanied  by  murmur?  What 
are  the  cii-cumstanccH  which,  considered  in  connection  ^vith  the 
presence  of  a  murmur,  enable  the  auseultator  to  determine 
whether  existing  lesions  do  involve  either  contraction  or  insuf- 
ficiency, or  both?  Can  the  particular  seat  of  valvular  lesions 
be  determinett,  and,  if  so,  in  what  manner?  The  practical  im- 
portance of  these  questions  is  sufficiently  obvious.  Before  pro- 
ceeding to  their  consideration,  the  reader  may  be  reminded  of 
the  fact  that  in  the  vast  majority  of  the  cases  of  valvular  lesions 
they  are  confined  to  the  left  side  of  the  heart,  affecting  the  aortic 
or  mitral  orifice,  singly  or  combined.  The  questions  just  pro- 
poundetl,  therefore,  wiJ!  relate  mainly.to  the  valves  and  orifices 
connected  with  the  left  ventricle. 


c  valvular  lesions  whi'-h  involve  either  fiidrmiion  or  rcgu.rgila\ 
or  both,  uniformly  or  (jeneraUy  accompanied  by  murmur  f 


i 


This  question  may  be  answered  aJBrmatively  as  regards 
general,  but  not  as  regards  the  unifhnn  occurrence  of  murmar. 
Clinical  experience  shows  that  in  the  vast  majority  of  cases  mur- 
mur coexists  ;  and  it  is  probable  that  in  most  of  the  instances  in 
which  at  a  certain  stage  in  the  progress  of  the  disease  careful 
physical  exploration  fails  in  discovering  any  murmur,  it  either 
has  existed  or  it  becomes  developed  subsequently.  Cases  occur 
in  which  valvular  lesions  involviug  considerable  and  even  great 
obstruction  and  regurgitation  are  found  after  death,  and  no 
murmur  bad  been  discovered  during  life.  Such  eases  are,  how- 
ever, extremely  rare,  and,  in  general,  it  is  fair  to  presume  that 
murmurs  had  existed,  and  disapj>cared  in  the  progress  of  the  dis- 
ease. Owing  to  the  enfeebled  action  of  the  heart  which  often 
precedes,  for  a  greater  or  less  period,  a  fatal  termination,  a  mur- 
mur which  has  existed  may  disappear,  the  blood  not  being  pro- 
pelled with  force  su flic ient  for  its  continuance,  notwithstanding 
the  persistence  of  physical  conditions  sufficient  for  its  production. 
The  practical  bearing  of  the  question  under  consideration  relat«a 
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chiefly  to  the  vahie  of  the  organic  murmurs  in  a  negative  point 
of  view ;  in  other  words,  to  the  evidence  afforded  by  the  absence 
of  murmur  against  the  existence  of  valvular  lesions.  Clinical 
facts  authorize  the  statement  that,  while  the  absence  of  munnur 
is  not  positive  proof  of  the  non-existence  of  serious  valvular 
lesions,  the  probability  of  such  lesions  being  present  when  a  mur- 
mur is  not  discoverable  is  exceedingly  small ;  so  small,  indeed, 
that  it  may  be  almost  said  to  be  with  safety  disregarded  in  diag- 
nosis, especially  if  those  cases  are  excluded  in  which  an  ex- 
ploration of  the  chest  is  not  made  until  the  action  of  the  heart 
is  weakened  by  the  failure  of  the  vital  forces,  or  by  any  causes 
depressing  the  muscular  power  of  the  organ.  It  is  a  point  of 
great  importance  to  determine  in  individual  cases  whether  val- 
vular lesions  do,  or  do  not,  exist.  The  presence  of  a  murmur 
by  no  means  warrants  the  conclusion  in  all  cases  that  lesions 
do  exist,  as  will  appear  more  fully  after  the  inorganic  murmurs 
have  been  considered.  The  absence  of  murmur,  on  the  other 
hand,  warrants  the  conclusion  that  lesions  do  not  exist,  the  prob- 
ability of  error  being  exceedingly  small,  provided  the  heart  be 
not  from  any  cause  greatly  enfeebled. 


What  are  the  circumstances  which,  taken  in  connection  with  murmur ^ 
enaUe  the  auscultator  to  determine  whether  existing  lesions  involve 
either  obstruction  or  regurgitation^  or  both  f 

With  reference  to  this  question,  as  well  as  to  that  which  fol- 
lows, it  is  necessary  to  have  a  clear  idea  of  the  relations  of 
endocardial  murmurs  to  the  two  sounds  of  the  heart,  respec- 
tively, and  to  the  difl:erent  currents  of  blood.    After  the  systolic 
contraction  of  the  ventricles,  the   blood  passes   through   the 
auriculo- ventricular  orifices  from  the  auricles  into  the  ventricles. 
Limiting  the  attention  to  the  left  side  of  the  heart,  the  current 
of  blood  from  the  left  auricle,  through  the  mitral  orifice,  into 
the  left  ventricle,  may  be  designated  the  direct  mitral  c^crrent. 
The  systolic  ventricular  contractions  impel  the  blood  from  the 
cavity  of  the  ventricle  into  the  aorta.     The  current  of  blood 
from  the  cavity  of  the  left  ventricle  into  the  aorta,  may  be  dis- 
tinguished as  the  direct  aortic  current.    These  are  the  normal 
fck>od-current8.     Others  are  incident  to  disease.    If  the  mitral 
halves  be  insufficient,  more  or  less  of  the  blood  contained  in  the 


204  PHYSICAL    BIONB    OF    TALTTTLAB    LESIOJIB. 

cavity  of  tlie  left  ventricle  is  driven  backward  by  the  ventricali 
Byatole  into  the  left  auricle.  Here  then,  is  a  regurgitant  current 
which  does  not  exist  when  the  valves  are  sufficient.  It  may  be 
called  a  mitral  regurgitrint  current.  If  insufficiency  of  the  aortic 
valves  occur  as  an  effect  of  lesions  in  this  situation,  a  portion  of 
the  blood  which  remains  in  the  aorta  after  the  ventricular  eys- 
tole  regurgitates  into  the  ventricular  cavity.  This  may  be  dis- 
tinguished as  an'aartic  regvrgilani  current.  Now,  each  of  these 
four  currents  may  give  rise  to  a  nmrnnir.  Murmurs  produced 
by  these  different  currents  may  be  named  accordingly.  Hence, 
there  may  be  a  mitral  direct  murmur;  a  mitral  regurgUant  mur- 
mur; an  aortic  direct  murmur,  and  an  aortic  regurgUant  murmur. 
These  several  murmurs  sustain  different  relations  to  the  heart- 
sounds,  as  will  be  obvious  on  a  little  consideration. 

A  mitral  direct  murmur  begins  after  the  diastolic  or  second 
sound  of  the  heart,  and  precedes  the  systolic  or  first  sound;  iu 
other  words,  it  takes  place  during  the  longeilenceor  pause  which 
separates  the  diastolic  and  systolic  sound.  If  we  divide  the 
murmurs  into  two  classes  (which  it  is  convenient  to  do),  namely, 
into  diastolic  and  systolic  murmurs,  according  to  their  relatione, 
respectively,  to  the  two  heart-sounds,  a  mitral  direct  murmur 
will  be  inehide<l  in  the  class  of  diastolic  mnrnmra.  To  be  more 
explicit,  it  occurs  just  before  the  systolic  sound,  and  is,  therefore, 
properly  called  a  pre-systolic  murmnr.  For  convenience,  how- 
ever, it  may  be  distingmshed  as  the  mitral  diastdic  murmur. 

A  mitral  regurgifatit  murmur,  on  the  other  hand,  being  pro- 
duced by  the  ventricular  systole,  commences  with  the  systolic 
sound.  It  is,  therefore,  a  systolic  murmur,  and  may  bo  called 
the  mitral  systolic  murmur. 

An  aortie  direct  mHrmw,  also  produced  by  the  ventricular  sys- 
tole, is  a  systolic  murmur ;  it  conimenees  with  the  systolic 
sound,  and  may  be  called  the  aortic  si/stolic  murmur. 

An  aorttP  regurgi'avt  murmur,  on  the  other  hand,  produced  by 
a  retrograde  current  from  the  aorta  into  the  ventricle  after  the 
systolic  contraction,  commences  with  the  second  or  the  diastolic 
sound.  It  is,  therefore,  a  diastolic  murmur,  and  may  be  called 
the  aortic  diai^talic  murmur. 

The  following  recapitulation  shows  at  a  glance,  the  titles  of 
the  foregoing  mnrmurs  and  their  relations,  resjieetively,  to  the 
blood-currents  and  heart-sounds; 

s  commencing  with  the  systolic  or  first  Bouud 
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of  the  heart,  consist  of,  Ist.  A  mitral  regurgitant  or  a  mitral 
systolic  murmur ;  and,  2d.  An  aortic  direct  or  an  aortic  systolic 
murmur. 

Diastolic  murmurs  commencing  with  or  following  the  diastolic 
or  second  sound  of  the  heart,  consist  of,  1st.  A  mitral  direct  or 
a  mitral  diastolic  murmur;  and,  2d.  An  aortic  regurgitant  or  an 
aortic  diastolic  murmur*  Each  of  these  four  organic  murmurs 
claims  distinct  notice  with  reference  to  the  important  practical 
question  under  consideration.  • 

1.  Mitral  Direct  or  the  Mitral  Diastolic  Murmur. — This  is  less 
frequent  in  its  occurrence  than  either  of  the  other  three  mur- 
mui-s.  Some  have  disputed  the  possibility  of  this  murmur  on 
the  ground  that  the  contraction  of  the  left  auricle  cannot  impel 
the  current  of  blood  through  the  auriculo-ventricular  orifice 
with  force  enough  to  give  rise  to  an  audible  sound.  Not  only 
does  it  occur,  but  its  occurrence  is  far  less  rare  than  has  been 
generally  supposed.  Of  123  of  my  cases  in  which  mitral  lesions 
either  existed  alone,  or  were  associated  with  aortic  lesions,  the 
mitral  direct  murmur  is  noted  as  present  in  47.  At  one  time, 
in  a  single  medical  division  at  Bellevue  Hospital,  there  were 
five  examples  of  the  mitral  direct  murnmr. 

The  mitral  direct  murmur  generally  denotes  a  particular  kind 
of  lesion,  namely,  union  of  the  mitral  curtains,  leaving  a  slit-like 
and  more  or  less  contracted  aperture  between  the  auricle  and 
ventricle.  The  quality  of  the  murmur  is  almost  always  highly 
distinctive  of  it.  It  resembles  the  sound  produced  by  throwing 
the  lips  or  the  tongue  into  vibration  with  the  expired  breath* 
It  may  be  distinguished  as  a  blubbering  sound  when  this  quality 
is  strongly  marked.  It  is  a  rough,  not  a  soft,  murmur.  Its  uni- 
formity, in  almost  all  the  cases  in  which  it  is  observed,  is  re- 
markable. Of  all  the  cases  in  which  I  have  noted  its  occurrence, 
in  only  one  case  was  this  characteristic  quality  wanting ;  in  this 
single  case  it  was  a  soft  blowing  murmur.  The  comparison  of  the 
murmur  to  the  vibration  of  the  lips  or  the  tongue  suggests  the 
mechanism  of  its  production.  The  mechanism  is  the  same  as  in 
these  illustrations.  The  current  of  blood,  driven  through  the 
slit-like  aperture,  throws  the  adherent  curtains  into  vibration 
precisely  as  the  lips  and  tongue  are  made  to  vibrate  with  the 
expired  breath.  An  examination  of  the  heart  post-mortem^  in 
the  cases  in  which  this  murmur  was  marked,  shows  flexibility 
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of  the  curtains,  in  addition  to  contraction  by  the  adherence  to- 
gether of  their  sides.  The  murmur  is  slight  or  wanting  if  th« 
curtains  be  much  thickened  or  made  rigid  by  calcareous  deposit. 

The  intensity  of  the  murmur  has  seemed  to  give  support  to 
the  opiniou,  held  by  some,  that  the  force  of  the  niitrai  direct 
current  of  blood  is  insufficient  for  its  production.  The  intensity 
in  some  cases  is  notably  great.  With  the  explanation  of  its 
mechanism,  however,  which  has  been  given,  it  is  not  difficult  to 
understand  thftt  the  ninrniur  may  be  quite  loud  notwithstanding 
the  auricular  contraction  is  feeble  in  comparison  with  the  systole 
of  the  ventricles.  Let  it  be  considered  what  a  loud  blubbering 
sonnd  may  be  produced  by  the  vibration  of  tlie  lips  or  tongue 
with  a  feeble  expiratory  movement  of  the  breath !  The  loudness 
of  the  murmur,  other  things  being  equal,  will,  of  course,  be  pro- 
portionate to  the  force  with  which  the  auricle  contracts  ;  and, 
hence,  hypertrophy  of  the  muscular  walls  of  the  auricle  will 
increase  the  loudness  of  the  nmrmnr.  It  is,  however,  intelligible 
that  the  current  of  the  blood  due  to  the  elasticity  of  the  auricle, 
before  the  auricular  contraction  begins,  may  have  force  enough 
to  throw  the  curtains  into  vibration  and  pi-oduce  an  audible 
sound.  This  will  meet  another  objection  to  the  possibility  of 
the  production  of  this  murmur  by  the  mitral  direct  current, 
namely,  that  the  duration  of  the  murmur  is  sometimes  longer 
than  the  duration  of  the  muscular  contraction  of  the  auricle. 

As  regards  the  time  when  this  murmur  occui-s,  that  is,  its  re- 
lation to  the  heart-sounds,  it  begins  after  the  second  or  diastolic 
sound,  and  almost  invariably  it  continues  up  to  the  occurrence 
of  the  succeeding  first  or  systolic  sound.  Thus,  although  it 
occurs  during  the  diastole,  and  is  therefore  in  the  class  of 
diastolic  murmurs,  it  is  more  closely  related  to  the  first  than  to 
the  second  sonnd.  The  term  pre-systolic  denotes  the  time  of  its 
occurrence.  I  have  met  with  but  a  single  case  in  which  this 
murmur  ended  before  the  occurrence  of  the  first  sound.  Gener- 
ally it  is  more  Intense  at  its  ending  than  at  its  beginning;  and 
it  seems  to  be  suddenly,  as  it  were,  cut  off  with  the  occurrenue 
of  the  first  sound  of  the  heart.  Niemeyer  quotes  Traube  as 
stating  that  if  the  action  of  the  heart  be  much  retarded  by 
digitalis,  this  niurnuir  sometimes  ends  liefore  tlie  first  sound  of 
the  heart.  The  murmur  is  often  supirosed  to  be  a  mitral  re- 
gurgitant  murmur.  It  is  generally  considered  to  be  a  niitnii 
regur^tant  mumiur  by  those  who  deny  its  existence.    But  after 
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a  careful  study  of  its  relation  to  the  first  sound  of  the  heart, 
this  error  can  hardly  be  committed.  A  mitral  regurgitant  mur- 
mur cannot  begin  prior  to  the  ventricular  systole,  that  is,  before  . 
the  first  sound  of  the  heart.  But  the  mitral  direct  murmur 
always  ends  with  the  ventricular  systole.;  the  contraction  of  the 
ventricle,  of  course,  must  arrest  instantly  and  completely  the 
mitral  direct  current  which  causes  the  murmur.  The  mitral 
direct  murmur  ends,  when  the  mitral  regurgitant  murmur, 
begins.  A  clinical  illustration  of  the  murmur  is  rendered  more 
striking  when  it  is  associated  with  a  mitral  regurgitant  murmur, 
than  when  it  exists  alone,  if,  as  is  usually  the  case,  the  two 
murmurs  combined  difter  notably  as  regards  quality.  When 
the  two  murmurs  exist  together,  the  mitral  direct,  with  its 
characteristic  blubbering  quality,  continues  until  the  first 
sound  of  the  heart  occurs ;  then  begins  the  mitral  regurgitant 
murmur,  which  is  usually  a  soft  murmur.  The  first  sound  of 
the  heart,  thus,  is  between  the  two  murmurs,  denoting  the 
ending  of  the  one  and  the  beginning  of  the  other. 

Other  points  relating  to  the  localization  of  this  murmur  by 
auscultation,  will  be  considered  in  connection  with  the  question 
which  follows  that  under  present  consideration.  |/ 

An  important  fact  concerning  the  mitral  direct  murmur  may 
be  here  stated.  This  murmur  may  be  produced,  and  it  may  be 
quite  intense,  when  the  mitral  valves  are  not  the  seat  of  any 
lesion.  I  have  recorded  three  cases  in  which  the  murmur  was 
loud,  and  the  mitral  valves  were  found  post-mortem  to  be  normal. 
In  each  of  these  cases  there  were  aortic  lesions  rendering  the 
aortic  valves  insuflicient.  The  explanation  of  the  occurrence  of 
a  mitral  direct  murmur,  under  these  circumstances,  involves  a 
point  connected  with  the  physiological  action  of  the  auricular 
valves.  Experiments  show  that  when  the  ventricles  are  filled 
with  a  liquid,  the  valvular  curtains  are  floated  away  from  the 
ventricular  walls,  and  coming  into  contact,  close  the  auric- 
ular orifice.  In  fact,  as  was  first  shown  by  Baumgarten  and 
Hamernik,  of  Germany,  a  forcible  injection  of  liquid  into  the 
left  ventricle  through  the  auricular  orifice  will  cause  a  com- 
plete closure  of  this  opening  by  the  coaptation  of  the  mitral 
curtains,  so  that,  as  these  authors  contend,  the  natural  closure 
of  the  auricular  orifice  is  oflected,  not  by  the  contraction  of  the 
ventricle,  but  by  the  forcible  current  of  blood  propelled  into 
the  ventricle  by  the  auricle.     However  this  may  be,  the  fact 
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that  tlie  mitral  ciirtaius  are  floated  ont  and  brought  into  appc 
tion  to  each  other  hy  simply  distending  tlie  ventricular  cavity 
.  with  liquid,  ia  sufHciontly  establiahed  and  easily  verified.  Now, 
in  cnsoa  of  considerable  aortic  insufficiency,  the  left  Ventricle  is 
rapidly  filled  with  blood  flowing  back  from  the  aorta,  as  well  as 
from  the  auricle  before  the  auricular  contraction  takes  place. 
The  mitral  curtains,  under  these  circumstancea,  are  brought  into 
coaptation,  and  when  the  auricular  contraction  takes  place,  the 
mitral  direct  current  passing  between  the  curtains  throws  them 
into  vibration,  and  gives  rise  to  the  characteristic  blubbering 
murmur.  The  physical  condition  is  in  eiieot  analogous  to  con- 
traction of  the  mitral  orifice  from  an  adhesion  of  the  curtains 
at  their  sides,  the  latter  being  the  condition,  as  has  been  seen, 
which  gives  rise  to  the  murmur  in  the  great  majority  of  cases. 

Dr.  W.  T.  Gairdner  has  proposed  to  distinguish  this  murmur 
by  the  name  auricular  systolic  murmur.' 

Mitral  obstructive  lesions  increase  the  intensity  of  the  pulmo- 
nary second  sound  of  the  heart.  The  significance  of  this  sign 
has  been  alluded  to  in  connection  with  the  subject  of  hypertrophy 
of  the  right  ventricle.'  It  will  be  noticed  presently  under  the 
head  of  abnormal  modifications  of  the  heart-sounds  incident  to 
valvular  lesions.  Symptoms,  in  distinction  from  signs,  are  also 
to  be  taken  into  account.  Those  which,  in  connection  with  the 
presence  of  a  mitral  direct  murmur,  point  to  mitral  contraction, 
and  which  afibrd,  nieasurablj-,  evidence  of  the  amount  of  obstruc- 
tion, are  phenomena  denoting  congestion  of  the  lungs,  namely, 
dyspnfi;a,  defective  oxygenation  of  the  blo<Kl,  hiemoptysis,  and 
pulmonary  apoplexy.  The  jmtbologieal  relations  of  these  events 
have  been  already  considered." 

2.  Mitral  Regurgitant  or  Syatdic  Munmir. — This  is  the  mur- 
mur most  fre<|uently  met  with  in  cases  of  organic  disea-se  of  the 
heart.  Whenever  the  mitral  valve  is  insufficient,  a  portion  of 
the  blood  contained  in  the  left  ventricle  is  driveu  backward  by 
the  ventricular  systole  into  the  left  auricle.  This  regurgitant  cui^ 


'  Fur  iin  nrguiDGnt  RgninHt  Ih»  exlnlence  of  a.  mitrnl  dirrK:l  murmur,  the  trader 
it  refurred  to  a  pnpBr  by  Ur.  J.  K.  LcamiiiK.  Kisw  York  Miid.  Journal.  Juno, 
1868.  Dr.  Lcmning  BttribulPi  ihe  production  of  the  murmur  to  the  Tibr»tioa_ 
of  thn  choTiltK  den  dill  ne  occurring  ut  tha  eomniencemcrt  of  the  venlPicular  s; 
t'ltolic,  not  H  pre-tyetolic  ri 


*  ChHp.  I,  page  67. 
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rent  passes  through  an  orifice  frequently  contracted  and  the  sur- 
faces roughened  by  calcareous  deposit,  warty  excrescences,  &c. 
With  a  mitral  regurgitant  current,  a  murmur  is  almost  invariably 
produced ;  the  exceptions  are  so  few  that,  practically,  they  may 
be  almost  disregarded.  Is  it  true,  on  the  other  hand,  that  a 
systolic  murmur  referable  to  the  mitral  orifice  as  uniformly  de- 
notes the  existence  of  insufliciency  or  regurgitation  ?  This  ques- 
tion must  be  answered  in  the  negative.  There  are  rules,  to  be 
presently  considered,  which  enable  the  auscultator  to  localize  a 
systolic  murmur  at  the  mitral  orifice.  Now,  of  the  cases  in  which 
a  murmur  is  referred  to  this  situation,  in  only  a  certain  propor- 
tion does  regurgitation  occur ;  in  other  words,  a  murmur  may  be 
produced  at  or  near  the  mitral  orifice,  due  to  roughness,  calcare- 
ous deposit,  &c.,  without  the  valves  being  insuflicient.  It  is  im- 
portant that  this  fact  should  be  borne  in  mind.  The  gravity  of 
valvular  lesions,  as  has  been  seen,  depends  on  the  amount  of  ob- 
struction and  regurgitation  resulting  from  them  ;  hence,  the  im- 
portance of  bearing  in  mind  that  a  mitral  systolic  murmur  is  not 
always,  strictly  speaking,  a  regurgitant  murmur,  that  is,  the  mur- 
mur may  be  produced  without  regurgitation.  AVhat,  then,  are 
the  circumstances  connected  with  the  murmur  which  denote  in- 
suflSciency  or  regurgitation  ?  The  diiiusion  of  the  murmur  is  an 
important  point  with  reference  to  this  question.  If  the  murmur 
be  ditfused  over  the  left  side,  extending  laterally,  and,  as  is  not 
infrequently  the  case,  to  the  posterior  aspect  of  the  chest,  regurgi- 
tation may  be  assumed.  This  diitusion  is  more  valuable  in  a 
positive  than  in  a  negative  point  of  view ;  that  is  to  say,  regurgi- 
tation may  exist  without  this  diiiusion  of  the  murmur,  whereas 
the  converse,  as  a  rule,  does  not  hold  good.  In  view  of  what  has 
just  been  stated,  instead  of  using  the  term  mitral  regurgitant 
murmur  to  denote  a  murmur  at  the  mitral  orifice,  which  may 
or  may  not,  proceed  from  a  mitral  regurgitant  current,  it  would 
be  more  correct  to  employ  the  term  mitral  systolic  murmur,  quali- 
fying it  by  the  words  with  regurgitation,  or  non-regurgitant,  ac- 
cording to  the  presence  or  absence  of  the  circumstances  which 
show  that  the  murmur  denotes  insufliciency  of  the  mitral  valves. 
Other  associated  circumstances  pointing  to  regurgitation  are  the 
symptoms  and  pathological  events  proceeding  from  pulmonary 
congestion,  which  have  been  considered  in  the  preceding  chapter. 
Considerable  regurgitation,  however,  may  continue  for  a  long 
time  before  these  become  developed.     Clinical  observation  shows 
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that  mitral  regurgitation  maybe  long  borne  without  serioaa  in- 
convenieut-e,  especially  if  mitral  contraction  do  not  coexist. 
Symptoms,  therefore,  do  not  aUbrd  much  aid  in  an  early  diag- 
nosis of  mitral  insufflcieney.  A  comparison  of  the  aortic  and  the 
pulmonary  second  sound  has  an  important  bearing  on  the  ques- 
tion just  stated.  Greater  relative  intensity  of  the  pulmonic 
second  sound  jb  a  sign  of  marked  significance  in  this  connection. 
It  has  a  twofold  significance.  The  intensity  of  the  aortic  second 
sound  is  diminished  in  proportion  to  the  amount  of  blood  which 
regurgitates  through  the  mitral  orifice,  the  stream  which  should 
pass  into  tlie  aorta  with  each  ventrit^ular  systole  being  le^encd. 
The  abnormal  feebleness  of  the  aortic  second  sound  is  thus  pro- 
portionate to  the  degree  of  mitral  iilsnfficiency.  In  this  point  of 
view,  the  greater  relative  intensity  of  the  pulmonic  second  sound 
is  significant.  But  the  intensity  of  this  sound  becomes  actually 
increased.  AVhen  this  is  the  case,  it  shows  that  the  regurgita- 
tion has  induced  hypertrophy  of  the  right  ventricle  in  the  man- 
ner already  described.  Attention  to  the  diffusion  of  the  murmur, 
and  a  comparison  of  the  aortic  and  the  pulmonic  second  sound, 
enable  the  ansciiltator  generally  to  determine  whether  a  mitral 
systolic  murmur  denotes  insufficiency,  and  also  to  form  an  idea 
of  the  amount  of  regurgitation. 

Mitral  insufficiency  may  exist  either  with  or  without  mitral 
contraction,  and,  conversely,  the  latter  may  exist  with  or  with- 
out the  former.  The  lesions  which  occur  in  this  situation,  how- 
ever, involve  insufficiency  without  contraction  ofteiier  tlian  con- 
traction without  insiifficieney,  hut  both  are  not  infrequently 
combined.  It  follows  from  these  fjiots  that  a  mitral  direct  mur- 
mur and  a  mitral  systolic  murmur  may  exist  either  separately 
or  conjointly  ;  that  the  former  existing  alone  is. comparatively 
infrequent,  while  it  ia  common  to  meet  with  the  latter  by  itself, 
and  that,  the  instances  in  which  both  are  conjoined  are  more  fre- 
quent than  the  instances  in  which  the  first  exists  separately.  Of 
47  cases  in  which  the  presence  of  the  mitral  direct  murmur  was 
noted,  it  was  accompanied  hy  the  mitral  systolic  murmur  in  25, 
and  the  latter  murmur  was  not  associated  in  22. 

8.  Aortir.  Direct  or  Systolic  Murmur. — In  frequency  of  occur- 
rence, this  ranks  nes^  to  the  mitral  systolic  murmur.  Of  55 
cases  of  valvular  lesions  in  which  either  a  mitral  regurgitant 
or  an  aortic  direct  murmur  existed  separately,  the  former  was  ' 
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present  in  38,  and  the  latter  in  21.  This  murmur,  assuming, 
for  the  present,  that  it  proceeds  from  organic  lesions,  denotes 
a  serious  affection,  or  otherwise,  according  to  the  effect  of  the 
lesions  as  regards  obstruction  at  the  aortic  orifice.  The  physi- 
cal conditions  necessary  for  the  production  of  a  murmur  in  this 
situation  may  exist  without  any  appreciable  obstruction.  Such 
instances  are  not  rare.  There  may  be,  under  these  circum- 
stances, no  immediate  danger  and  no  troubles  referable  to  the 
heart.  The  physical  conditions  giving  rise  to  the  murmur  may 
remain  for  an  indefinite  period  innocuous.  On  the  other  hand, 
in  proportion  as  obstruction  to  the  aortic  blood-current  is  in- 
volved, evils  ensue,  namely,  accumulation  of  blood  in  the  ven- 
tricular cavity,  enlargement  of  the  left  ventricle,  and  eventually, 
in  some  cases,  enlargement  of  the  left  auricle,  followed  by  pulmo- 
nary congestion,  and  the  more  remote  consequences  which  are  es- 
sentially those  resulting  from  obstructive  and  regurgitant  lesions 
at  the  mitral  orifice.  There  are  no  constant  characters  pertain- 
ing to  the  murmur  itself  which  enable  the  auscultator  to  deter- 
mine whether  the  lesions  do,  or  do  not,  involve  obstruction. 
Marked  roughness  or  a  musical  intonation  renders  probable  con- 
traction at  the  orifice,  due  to  the  expansion  and  rigidity  of  one 
or  more  of  the  valvular  segments,  or  to  the  presence  of  an  abun- 
dant morbid  deposit.  But  these  anatomical  conditions  may  exist 
without  either  roughness  of  the  murmur  or  a  musical  intonation  ; 
and,  hence,  the  absence  of  the  characters  just  named  is  not  evi- 
dence against  the  existence  of  obstructive  lesions.  With  refer- 
ence to  this  point,  it  is  important  to  compare  the  aortic  with 
the  pulmonic  second  sound  of  the  heart.  If  the  aortic  sound  re- 
tain its  normal  intensity,  this  shows  that  the  aortic  valves  are 
competent  to  fulfil  their  function.  In  a  large  proportion  of  the 
cases  of  obstructive  lesions  at  the  aortic  orifice,  the  valves  are  in- 
volved sufficiently  to  compromise,  to  a  greater  or  less  extent, 
their  function,  and  impair  the  intensity  of  the  aortic  second 
sound.  It  is,  however,  to  be  stated  that  lesions  may  exist  which 
involve  obstruction  without  impairing  the  valves  ;  in  such  eases, 
of  course,  the  aortic  second  sound  may  have  its  normal  intensity 
notwithstanding  obstruction  exists.  Aside  from  attention  to 
the  aortic  sound,  the  evidence  of  obstruction,  and  also  of  its  de- 
gree and  duration,  must  be  derived  from  the  amount  of  enlarge- 
ment of  the  left  ventricle  and  the  remote  effects  of  the  heart  af- 
fection.    The  cardiac  enlargement,  however,  and  the  remote 


212  'PHTSICAL    SIGNS    OF    VALVDIAB    LSSIOSS. 

effects  maj  proceed  alike  from  aortic  obstruction  aud  aortic  re- 
gurgitation singly  or  combined,  as  in  cases  of  mitral  lesions  they 
result  from  either  contraction  or  insufficiency.  Enlargement  of 
the  heart  accompanying  valvular  lesions,  either  at  the  mitral  or 
aortic  orifice,  is,  in  general,  proportionate  to  the  amount  and  du- 
ration of  obstruction  or  regurgitation,  or  both,  which  the  lesions 
involve.  The  enlargement  alone,  therefore,  does  not  enable  the 
diagnostician  to  discriminate  Ijetwcen  the  obstructive  and  re- 
gurgitant lesions, 

4.  Aortic  Bcgurgifnnt  or  Diastolic  Murmur.— ^h\»  ranks  next 
to  a  mitral  direct  murmur  as  regards  infrequency.  It  is 
more  frequently  met  with  than  the  latter,  but  less  frequently 
than  the  two  other  niurmura.  The  gravity  of  the  lesions  rep- 
resented by  this  murmur  depends  on  the  extent  of  iriBufliciency 
or  the  amount  of  regurgitation.  Comparison  of  the  aortic  with 
the  pulmonic  second  sound  of  the  heart  is  of  importance  with 
reference  to  this  effect  of  lesions.  Has  the  aortic  second  souud 
its  normal  intensity  and  its  valvular  quality  unimpaired,  the 
inference  is  that  the  valves  are  not  to  much  extent  insufficient. 
Is  the  sound  weakened  and  its  normal  quality  not  distinctly 
defined,  tliis  is  evidence  that  the  amount  of  regurgitation  is  not 
insignificant.  Is  the  sound  extinguished,  as  is  sometimes  ob- 
served, either  destruction  or  rigid  expansion  of  the  several 
valvular  segments  has  taken  place.  The  degree  to  which  the 
sound  is  weakened  and  indistinct  may  be  taken  as,  in  a  measure 
at  least,  a  criterion  of  the  amount  of  damage  which  the  valves 
have  received. 

An  aortic  direct  murmur  and  an  aortic  regurgitant  murmur, 
may  be  present  singly  or  combined.  Regurgitation  may  take 
place  without  murmur,  owing  to  the  retrograde  current  being 
too  feeble  to  occasion  an  audible  sound.  Absence  of  an  aortic 
regurgitant  murmur,  therefore,  is  not  positive  proof  that  there 
is  no  regurgitation.  In  the  majority  of  the  cases  in  which  le- 
sions of  the  aortic  valves  give  rise  to  a  regurgitant  murmur,  a 
direct  or  systolic  murmur  coexists.  The  aortic  direct  aud  the 
aortic  regurgitant  murmur,  consetjuenfly,  are  associated  oftener 
than  the  latter  is  observed  disconnected  from  the  former. 

It  has  been  seen  that  a  mitral  systolic  murmur  docs  not 
always  involve  mitral  regurgitation.  In  like  manner,  an  aortic 
diastolic  murmur  may  take  place  without  aortic  regurgitatioa 


AORTIC    REGURGITANT    OR     DIASTOLIC    MURMUR.        213 

Roughness  of  the  inner  surface  of  the  aorta  above  the  aortic 
valves  may  occasion  a  murmur  with  the  retrograde  movement  of 
the  column  of  blood  within  the  vessel,  although  the  aortic  valves 
are  sufficient.  This  retrograde  movement  is  of  little  extent, 
and  the  murnmr  is  correspondingly  brief.  The  closure  (»f  the 
aortic  valves  instantly  arrests  the  murmur,  and  it  takes  place 
between  the  first  and  second  sound.  In  order  to  distinguish 
this  from  an  aortic  diastolic  murmur  with  regurgitation,  it 
might  be  called  a  pre-diastolic  aortic  murmur.  Notwithstand- 
ing the  exceedingly  short  space  of  time  to  which  this  murmur 
is  limited,  it  may  be  distinctly  appreciated.  I  have  noted 
several  examples.  The  following  is  an  account  of  one  of  these, 
dated  August,  1866 :  "  In  a  patient  under  observation  at  Bellevue 
Hospital,  there  is  a  soft  aortic  direct  murmur  which  is  followed 
by  a  very  short  rough  murmur  ending  abruptly  with  the  second 
sound.  The  latter  is  pre-diastolic,  and  is  regarded  as  produced 
by  the  recoil  of  the  arterial  coats  without  regurgitation.  The 
presence  of  this  murmur,  as  distinct  from  the  aortic  direct  mur- 
mur, was  verified  by  Dr.  II.  Smith  and  Dr.  Henry  F.  Walker,  of 
the  hospital  staff."  February  23d,  1868,  I  have  noted :  "  The 
same  is  observed  in  a  patient  now  in  Bellevue  Hospital ; "  and 
a  similar  note  was  made  with  reference  to  another  hospital  case 
in  September,  1868. 

An  aortic,  non-regurgitant  diastolic  murmur  is  then  charac- 
terized by  its  ending  abruptly  with  the  second  sound  of  the 
heart ;  whereas,  an  aortic  regurgitant  murmur  continues  more 
or  less  after  the  second  sound.  I  am  not  certain  that  this  non-re- 
gurgitant murmur  can  be  distinctly  appreciated  unless  it  follows 
an  aortic  direct  murmur,  and  difter  from  the  latter  in  pitch  or 
quality.  But,  probably,  an  aortic  direct  murmur  is  always 
present  under  the  anatomical  conditions  giving  rise  to  the  non- 
regurgitant  diastolic  murmur. 

The  organic  murmurs  which  have  been  described  are  vari- 
ously combined  in  different  cases.  The  murmurs  produced  at 
each  of  the  two  orifices,  namely,  the  mitral  and  the  aortic  ori- 
fice, are  not  infrequently  presented  in  combination.  The  four 
murmurs  are  sometimes  associated  in  the  same  case.  A  single 
mitral  murmur  may  be  associated  with  either  or  both  of  the 
aortic  murmurs,  and  one  aortic  murmur  may  be  associated  with 
either  or  both  of  the  mitral  murmurs.     It  is  conceivable,  indeed. 
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that  eight  distinct  niunmirB  may  be  combined  in  the  eamec 
tricuapid  and  pulmonic  murraura,  corresponding  to  those  pro- 
duced in  the  left  side  of  the  heart,  being  present.  We  come 
now  to  the  consideration  of  the  means  by  which  the  different 
murmurs,  resjieetively,  are  localized  and  discriminated  from 
each  other. 


Can  ih£  pariii-ular  seat  of  valmdar  lesions  be  delentihied,  and,  if  so, 
in  what  manner? 

The  first  part  of  this  inquiry  has  been  already  answered.  It 
has  beon  stated  that  it  is  practicable,  generallj',  to  localize  valvu- 
lar lesions.  The  mode  in  which  this  may  be  done  is  now  to  be 
considered.  To  refer  a  murmur  to  a  particular  valve  or  oiifice 
seems,  to  one  practically  unacquainted  with  tlie  subject,  a  re- 
finement in  diagnosis  not  only  difficult  but  invested  with  an  air 
of  mystery.  The  rules,  however,  are  extremely  simple  ;  their 
application  is  by  no  means  intricate,  nor  does  it  require  the  exer- 
cise of  any  extraordinary  skill  or  tact.  The  points  involved  in 
determining  the  particular  seat  of  lesions,  relate:  Ist.  To  their 
relations  to  the  heart-sounds;  2d.  To  the  different  aituutions  in 
which  murmurs  are  found  to  be  most  intense,  and  the  different 
directions  in  which  they  are  farthest  propagated ;  3d.  To  the 
pitch  and  quality  of  the  mui-murs;  and  4th.  To  the  condition 
of  the  heart-sounds  considered  in  connection  with  the  murmurs. 
In  treating  of  this  branch  of  the  subject,  it  will  be  convenient 
to  consider  the  murmurs  as  embraced  in  two  classes,  viz.,  ay*- 
tofir  and  diastolic,  that  is,  accompanying  either  the  first  or  the 
second  of  the  heart-sounds.  Each  of  these  two  classes  embraces 
an  aortic  and  a  mitral  murmur. 


Localization  of  the  Systolic  Murmurs. — In  tracing  an  endocardial 
murmur  to  its  source,  the  first  point  is  to  ascertain  whether  it 
be  a  systolic  or  a  diastolic  murmur.  Generally  this  is  unat- 
tended with  difficulty  ;  hut  it  may  be  attended  with  some  diffi- 
culty arising  from  the  rapidity  or  the  irregularity  of  the  heart's 
action.  If  the  heart-sounds  recur  with  great  frequency,  the 
systolic  and  diastolic  sounds  are  not  readily  distinguishable 
from  each  other.  The  two  sounds  may  follow  so  quickly  thut 
the  difference  in  duration  between  the  two  pauses  or  intervals 
is  scarcely  apparent.     Moreover,  under  those  circumstances,  the 
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first  sound  loses  its  distinctive  characters  as  regards  its  relative 
length  and  quality,  and  the  two  sounds  become  very  nearly 
identical.  If  the  action  of  the  heart  be  not  notably  rapid  or  ir- 
regular, attention  to  the  rhythmical  succession  of  the  two  sounds 
will  enable  the  auscultator  to  determine  which  is  the  first  and 
which  is  the  second  sound,  aside  from  the  characters  distinguish- 
ing the  one  from  the  other  in  health.  These  characters  cannot 
be  relied  upon,  because,  as  will  be  seen  presently,  they  are  liable 
to  be  considerably  impaired  by  disease,  and  in  health  they  are 
marked  only  over  the  apex  of  the  heart.  Whenever  there  is 
doubt  or  difficulty  in  determining  whether  a  murmur  be  systolic 
or  diastolic,  it  is  to  be  recollected  that  the  first  or  systolic  sound 
of  the  heart  is  synchronous  with  the  apex-beat  and  the  carotid 
pulse.  In  cases  of  great  frequency  or  irregularity  of  the  heart's 
action,  therefore,  the  relation  of  murmurs  to  the  heart-sounds 
may  be  determined  by  ascertaining  their  relation  to  the  apex- 
beat  or  the  carotid  pulse.  The  latter  is  generally  the  most 
available.  If  the  beginning  of  a  murmur  be  coincident  with 
the  carotid  pulse,  it  is  either  an  aortic  or  a  mitral  systolic  mur- 
mur. 

In  auscultating  with  reference  to  murmurs,  it  is  to  be  borne 
in  mind  that,  other  things  being  equal,  their  intensity  will  be 
in  proportion  to  the  power  of  the  heart's  action.  A  murmur 
may  at  one  time  be  inappreciable,  owing  to  feebleness  of  the  ac- 
tion of  the  heart,  and,  at  another  time,  when,  from  any  cause,  the 
heart  acts  with  more  power,  it  may  be  distinct  and  even  intense. 
This  statement  will  apply  to  all  the  murmurs.  Before  deciding, 
therefore,  on  the  absence  of  murmur,  it  is  sometimes  advisable 
to  excite  the  heart's  action  by  muscular  exertion.  For  this  pur- 
pose the  patient  may  be  requested  to  walk  more  or  less  rapidly 
several  times  around  the  room,  and  the  stethoscope  applied  di- 
rectly after  this  exercise. 

In  localizing  the  murmurs,  as  well  as  in  discovering  them 
when  they  are  feeble,  the  auscultator  who  is  accustomed  to  use 
the  binaural  stethoscope  has  a  great  advantage  over  those  who 
employ  other  instruments  or  who  rely  upon  immediate  ausculta- 
tion. 

Assuming  that  a  nmrmur  has  been  ascertained  to  be  systolic, 
the  next  question  is.  How  is  it  to  be  traced  to  either  the  mitral  or 
the  aortic  orifice?  If  it  be  a  mitral  systolic  murmur,  its  maxi- 
mum of  intensity  is  at  or  near  the  apex  of  the  heart.     In  some 
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casoa  it  is  most  intenae  at  the  poiut  where  the  apex-beat  is  either 
seen,  felt,  or  determined  hy  au^cultatiou  ;  but  in  othor  cases  the 
intenaitj  is  greatest  at  a  little  distance  to  the  left  of  the  apex- 
beat.  When  the  latter  is  the  caae,  the  explanation  is  probably 
that  given  by  Sibson,  namely,  the  murmur  is  somewhat  ob- 
scured directly  over  the  apex  by  the  intensify  of  the  first  sound, 
and  sometimes  by  tinnitus.'  This  murmur  may  be  confined 
within  a  circumscribed  sjmce  around  the  apex.  It  is  generally 
heard  over  the  boly  of  the  heart,  within  the  superfieial  cardiac 
region,  but  often  with  diminished  intensity.  Above  the  base 
of  the  heart  it  is  often  feeble  or  wanting.  It  is  not  propagated 
into  the  carotids.  If  it  be  transmitted  to  the  upper  part  of 
the  ehest,  as  is  sometimes  observed  when  it  is  unusually  loud, 
the  intensity  is  less  than  over  the  body  and  apex  of,  or  below 
the  heart.  It  is  often  dittused  over  the  left  lateral  aspect  of  the 
chest,  and  it  may  extend  to  the  posterior  asj^ct  on  the  left,  and 
sometimes  on  the  right  side.  When  hoard  on  the  back,  its  iu- 
tensity  is  greater  below  than  above  the  spinous  ridge  of  the 
scapula,  the  maximum  being  near  the  lower  angle  of  the  scapula. 
I  have  met  with  cases  in  which  it  was  heard  in  the  lateral 
regions  of  the  left  side  of  the  chest,  and  on  the  back  at  the 
lower  angle  of  the  scapula,  and  not  heard  over  the  apex.  The 
quality  of  the  murmur  may  be  soft,  rough,  or  musical.  The 
pitch  varies  in  ditiereut  eases;  in  the  larger  number  of  cases  it 
is  represented  by  the  whis[H.'red  word  who.  The  mitral  valvular 
element  of  the  first  of  the  heart-sounds  is  fr«iueutly  diminished 
or  wanting,  leaving  the  element  of  impulsion  unduly  predomi- 
nant or  solely  present.'  The  diminution  of  this  element  is  in 
proportion  to  the  injury  of  the  valve  which  the  lesions  have 
occasioued,  and  its  absence  shows  that  the  valve  is  nearly  or 
quite  useless.  The  aortic  second  sound  is  diminished  in  inten- 
sity in  projKirtion  to  the  amount  of  blood  which  regurgitates 
through  the  mitral  orifiee.  The  pulmonic  second  sound  is 
thereby  rendered  relatively  more  intense,  and  its  intensity  is 
often  actually  increased  by  hypertrophy  of  the  right  ventricle. 
The  foregoing  |joint8  distinguish  a  mitral  regurgitant  systolic 
murmur.     If,  on  the  other  hand,  a  systolic  murmur  be  an  aortio 

'  Ui^diuul  Anatomy. 

1  Fur  an  scf.-tint  of  the  Iwu  HemcnU  of  tlio  Hrit  or  systolic  sound,  and  lh« 
miinner  of  exploring  for  the  mitrol  and  tricuspid  volvular  elements  of  ibii 
wund,  *eo  Chspter  I,  pago  Ol,  «l  teq. 
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direct  murmur,  its  maximum  of  intensity  is  at  or  above  the  base 
of  the  heart.  Its  intensity  is  less  over  the  body  of  the  heart, 
within  the  superficial  cardiac  region,  than  at  the  base,  and  it 
may  be  lost  in  the  former  situation.  It  is  still  more  feeble  and 
is  often  lost  over  the  apex;  and  it  is  very  rarely  propagated 
below  this  point.  The  particular  situation  where  it  is  most 
intense,  is  usually  in  the  second  intercostal  space  nigh  to  the 
sternum.  In  the  second  intercostal  space  on  the  left  side  nigh 
to  the  sternum  the  intensity  is,  in  general,  less  than  at  the  cor- 
responding point  on  the  right  side;  but  exceptionably  the  inten- 
sity is  greater  in  the  left  second  intercostal  space.  From  the 
base  of  the  heart  it  is  propagated  upward  for  a  greater  or  less 
distance,  usually  more  so  on  the  right  than  on  the  left  side.  It 
is  often  pretty  loud  at  the  sternal  notch.  It  is  heard  on  the 
neck  over  the  carotids.  It  is  sometimes  heard  on  the  posterior 
surface  of  the  chest,  and  when  this  is  the  case  its  maximum  is 
in  the  left  interscapular  space  on  a  level  with  the  spinous  ridge 
of  the  scapula.  It  is  soon  lost  below  this  point.  The  murmur 
may  be  soft  or  rough,  the  latter  quality  being  less  frequent  than 
the  former.  It  is,  however,  oftener  rough  than  a  systolic  mitral 
regurgitant  murmur.  The  pitch  is  usually  higher  than  in  the 
majority  of  the  instances  of  a  mitral  regurgitant  murmur,  often 
being  represented  by  the  letter  R,  whispered.  The  pitch,  how- 
ever, varies  considerably  in  diftferent  cases.  It  has  a  musical 
intonation  oftener  than  a  mitral  regurgitant  murmur.  The 
aortic  second  sound  of  the  heart  is  frequently  impaired  and 
may  be  extinguished,  the  pulmonic  second  sound  remaining.^ 
The  extent  to  which  this  sound  is  compromised,  will,  of  course, 
correspond  to  the  amount  of  injury  to  the  aortic  valves  occa- 
sioned by  the  lesions  which  give  rise  to  the  murmur. 

The  two  systolic  murmurs  may  be  associated  in  the  same  case. 
To  determine  the  presence  of  both  these  murmurs,  the  incidental 
circumstances  distinctive  of  each,  should,  in  the  first  place,  be 
sought  after.  If  a  murmur  heard  at  the  apex  be  transmitted 
over  the  left  lateral  aspect  of  the  chest,  and  it  be  heard  at  the 
lower  angle  of  the  scapula  behind,  a  mitral  regurgitant  murmur 
is  present.  If,  now,  a  murmur  heard  at  the  base  be  heard  over 
the  carotids,  there  is  also  present  an  aortic  direct  murmur. 

*  The  situations  in  which  the  aortic  and  pulmonic  second  sounds  may  be  studied 
poparatelj,  are  the  second  intercostal  spaces  on  the  right  and  left  side  of  (he  ster- 
num.   See  Chapter  I,  page  60. 
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Again,  if  the  two  murmurs  be  present,  the  maximum  of  t 
intensity  of  one  being  at  the  base,  and  of  the  other  at  the  apex, 
it  will  generally  be  found  on  paaeing  the  stetboacope  slowly  from 
the  base  to  the  apex,  that  the  intensity  of  the  murmur  ia  notably 
lessened,  or  both  murmurs  may  be  lost,  at  an  intermediate  point 
over  the  body  of  the  heart.  A  comparison  of  the  murmur  at 
the  baee  and  at  the  apex,  as  regards  quality  and  pitch,  will  be 
likely  to  show  the  existence  of  the  two  murmurs.  It  will  rarely 
happen  that  the  two  murmurs  are  identical  in  pitch  and  quality ; 
one  may  be  high  and  tlie  other  tow  in  pitch,  or  one  may  be  rough 
and  the  other  soft.  These  points  of  difl'erence  establish  the  favt 
of  duality.  As  a  rule,  these  two  murmurs  in  the  same  case  may 
be  localized  with  as  much  precision  as  when  either  ia  present 
without  the  other  in  different  cases. 

In  determining  that  a  murmui"  heard  over  the  carotid  is  a  trans- 
mitted  aortic  direct  murmur,  inasmuch  as  an  inorganic  murmur 
ia  frequently  produced  within  the  carotid,  it  ia  im]K>rtaut  to 
compare  the  murmur  heard  over  the  carotid  with  tliat  heard  at 
the  base  of  the  heart,  aa  regaiila  quality  and  pitch.  If  the 
carotid  murmur  he  a  transmitted  aortic  direct  murmur,  it  will 
not  dift'er  notably  in  pitch  and  quality  from  the  murmur  at  tlie 
base  of  the  heart.  It  ia  to  be  added,  moreover,  that  almost  in- 
variably an  aortic  direct  murmur,  however  teeVile  it  may  be  at 
the  base  of  the  heart,  ia  transmitted  into  the  carotids  ;  and  in 
some  eases  the  nmrmur  ia  louder  over  the  carotids  than  at  the 
base  of  the  heart. 


Localizntion  of  the  Diastolic  Murmurs.— A.  murmur  having 
been  ascertained  to  be  diastolic,  the  question  to  be  then  settled 
ia,  whether  it  be  a  mitral  direct  murmur  or  au  aortic  regurgi- 
tant murmur. 

A  mitral  direct  murmur,  aa  has  been  stated,  ia  pre-eystolie, 
It  occurs  juat  before  the  first  or  eyntolic  Bound,  and  is  almost 
always  continued  up  to  that  sound,  owing  to  the  fact  that  the 
contraction  of  the  left  auricle  precedes,  by  a  very  short  iutepval, 
the  contraction  of  the  left  ventricle,  the  latter  appearing  to  !« 
a  continuation  of  the  former.  None  of  the  other  murmurs 
occur  iu  the  same  relation  to  the  first  sound  of  the  heart,  and 
hence,  this  alone  ia  distinctive.  Its  maximum  of  intensity  is 
within  a  circumscribed  ajrfiee  around  the  apex  of  the  heart.  It 
is  rarely  dillused  to  much  extent  over   the  jiriecordia.     The 
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quality  of  the  murmur  is  distinctive  in  the  groat  majority  of 
cases.  The  quality  may  be  distinguished  as  vibratory,  or,  when 
strongly  marked,  blubbering,  attributable,  as  has  been  stated,  to 
the  manner  of  its  production.  Commencing  distinctly  after 
the  second  sound  of  the  heart,  its  intensity  increases  up  to  its 
becoming,  as  it  were,  merged  into  the  first  sound  of  the  heart. 
Its  abrupt  ending  with  the  first  sound  of  the  heart  is  usually  a 
striking  feature  ;  it  seems'  to  be  suddenly  cut  oft',  as  indeed,  the 
mitral  direct  current  must  be  by  the  systole  of  the  left  ventricle. 

The  aortic  second  sound  of  the  heart  is  weakened  in  propor- 
tion to  the  amount  of  mitral  obstruction  caused  by  the  lesions 
which  give  rise  to  the  murmur ;  and  the  pulmonic  second  sound 
becomes  intensified  when  the  lesions  have  led  to  hypertrophy  of 
the  right  ventricle. 

If  the  diastolic  murmur  be  an  aortic  regurgitant  munnur,  it 
commences  with,  and  follows  the  second  sound  of  the  heart.  It 
is  due  to  the  same  force  which  causes  the  aortic  second  sound, 
namely,  the  recoil  of  the  elastic  coat  of  the  aorta,  while  the 
mitral  direct  murmur  is  produced  by  the  contraction  of  the  left 
auricle.  The  former  occurs  prior  to  the  latter,  and  hence  the 
commencement  of  the  aortic  regurgitant  murmur  takes  prece- 
dence in  point  of  time.  The  intensity  of  this  murmur  is  usually 
greatest  in  the  third  or  fourth  intercostal  space,  nigh  to  the  left 
margin  of  the  sternum.  As  a  rule  it  is  feeble  and  soft.  There  are, 
however, exceptions  to  this  rule;  the  murmur  is  sometimes  quite 
intense,  and  it  may  be  notably  rough  or  musical.  The  pitch  is 
usually  low,  being  represented  by  the  whispered  word  awe  ;  but 
like  the  other  murmurs  the  pitch  is  variable.  The  aortic  regur- 
gitant mummr  is  transmitted  in  a  downward  direction  toward 
the  epigastrium.  I  have  known  it  to  be  appreciable  as  low  as 
the  umbilicus.  It  is  generally  heard  at  the  base  of  the  heart, 
that  is  in  the  second  intercostal  space,  and  it  is  usually  louder 
on  the  right  than  on  the  left  side  of  this  space ;  but  it  is  some- 
times heard  in  the  third  or  fourth  intercostal  space  on  the  left 
side,  w^hen  it  is  not  appreciable  at  the  base.  Exceptionally,  it  is 
sometimes  well  marked  over  the  apex  of  the  heart  when  it  is 
feeble  or  wanting  at  the  base.  It  is  frequently,  but  by  no  means 
invariably,  heard  over  the  carotids.  Its  intensity  is  greatest  at 
its  commencement,  diminishing  until  the  murmur  becomes  in- 
appreciable. 

As  no  other  of  the  four  murmurs  under  consideration  com- 
mences with  the  second  sound  of  the  heart,  it  suffices  for  its 
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recognition  to  make  out  this  point;  and  if  it  lie  difficult  1 
determine  which  of  the  heart-sounds  is  the  first,  and  whi«h  the 
second,  sound,  the  relation  of  the  murmur  to  the  second  sound 
is  shown  by  the  interval  between  the  murmur  and  the  carotid 
pulee. 

Frequently  the  two  aortic  murmurs  are  associated,  one  mur- 
mur then  accomjiauies  the  first,  and  another  mumiur  the  second 
sound  of  the  heart;  or  two  murmurs  at  the  base  occur  in  the 
same  rhythmical  succession  as  the  two  heart-Bounds,  Hut  it  is 
BomctiniCB  the  ease  that,  when  the  two  murmurs  are  ]iresent, 
they  are  not  both  heard  at  the  base  of  the  heart.  The  aortic 
direct  may  be  heard  at  the  base,  and  the  aortic  regurgitant  may 
be  heard  below  the  base,  namely,  in  the  third  or  fourth  inter- 
costal space  on  the  left  side  nigh  to  the  sternum.  As  already 
stated,  an  aortic  diastolic  niurnmr  may  exist  without  regurgita- 
tion. The  characters  distinctive  of  such  a  murmur  have  been 
already  sufficiently  considered.' 

The  two  diastolic  murmurs  may  he  associated.  When  this  is 
tiie  case,  they  are  readily  enough  distinguished  from  each  other. 
The  aortic  regurgitant  murmur  begins  with  the  second  sound, 
and,  being  more  or  less  prolonged  in  the  interval  between 
the  heart-sonnds,  becomes  gradually  inaudible.  The  mitral 
direct  murmur  begins  afler  tlie  second  sound,  and  continues 
into  the  first  sound.  The  aortic  regurgitant  murmur  is  gener- 
ally soft ;  the  mitral  direct  generally  has  a  characteristic  rough 
quality.  The  aortic  regurgitant  murmur  has,  in  most  cases,  its 
maximum  of  intensity  at  or  near  the  base  of  the  heart;  the 
mitral  direct  murmur,  however  intense,  is  almost  always  limited 
to  a  circumscribed  space  around  the  apex  of  the  heart. 

If  the  aortic  lesions  occasion  much  damage  to  the  valves,  the 
aortic  second  sound  of  the  lieart  will  be  proportionately  weak- 
ened. 

It  is  hardly  necessary  to  state  that  in  localizing  three  or  all 
four  of  the  organic  mnrniui's  emanating  from  the  left  side  of 
the  heart,  the  rules  for  distinguishing  them  separately,  or  in 
pairs,  which  have  Just  been  considered,  are  to  be  applied.  To 
assist  the  reader  in  fixing  in  the  memory  the  points  involved  in 
the  localization  of  each  of  these  murmurs,  the  following  sum- 
mary is  subjoined: 

■    Vide  puge  tll'2. 
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RECAPITULATION  OF  POINTS  INVOLVED  IN  THE  LOCALIZATION  OP  THE 
SYSTOLIC  AND  DIASTOLIC  MURMURS  REFERABLE  TO  THE  MITRAL 
AND   THE   AORTIC   ORIFICE. 

SYSTOLIC  MURMURS. 

MITRAL  REGURaiTANT.  AORTIC   DIRKCT. 

Maiimum  of  intensity  at  or  near  the    Maximum  of  intensity  at  the  base  of 

apex  of  the  heart.      Comparatively        the  heart  in  the  second   intercostal 

feeble  or  wanting  at  the  base.  space,  near  the  sternum.     Intensity 

diminished  over  body  of  heart  and  at 
the  apex. 
Not  propagated  above  the  base  of  the    Propagated  above  the  base  of  the  heart, 

heart.     Not  heard  over  carotids.  and  generally  heard  over  carotids. 

Often  diffused  over  left  lateral  surface    Rarely  heard  over  left  lateral  surface  of 

of  chest.  .  chest. 

If  heard  in  the  interscapular  space,  most   If   heard  in  the  interscapiilar  space, 

intense  near  the  lower  angle  of  scap-       most  intense  as  high  as  the  spinous 

ula.  ridge  of  scapula. 

Aortic  second  sound  weakened  in  pro-    Aortic  second  sound  often  weakened, 

portion  to  the  amount  of  regurgita-       and  more  or  less  indistinct. 

tion,  but  distinct. 
Pulmonic  second  sound  often  intensi-    Pulmonic  second  sound  less  frequently 

fied.  intensified. 

Mitral   valvular  element  of   the  first    Mitral   valvular  element  of  the   first 

sound  more  or  loss  impaired.  sound  not  impaired. 


DIASTOLIC  MURMURS. 

MITRAL   DIRECT.  AORTIC     RBOUROITANT. 

Occurs  just  before  the  systolic  or  first  Commences  with  and  follows  the  dias- 

sound,  and  ends  with  the  occurrence  tolic  or  second  sound.     The  quality 

of  this  sound.     Usually  vibratory  or  usually  soft. 

blubbering  in  quality. 

Maximum   of  intensity  over  apex  of  Maximum  of  intensity  over  body  of 

heart.  heart,  near  the  sternum. 

Generally  not  appreciable  at  the  base  of  Generally  appreciable  at  the  base  of  the 

the  heart.  heart. 

Mitral  valvular  element  of  first  sound  Mitral  valvular  element  of  first  sound 

impaired.  sound  not  Impaired. 

Pulmonic  second  sound  often  intensi-  Pulmonic  second  sound  less  frequently 

fied.  intensified. 


PATHOLOGICAL   IMPORT   OF   ORGANIC   ENDOCARDIAL   MURMURS. 

It  is  highly  important  to  form  a  just  notion  of  the  extent  to 
which  organic  murmurs  are  available  in  furnishing  information 
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respecting  pafholngical  conditions.  The  consiilerationB  wHd 
have  been  pi-esented  have  related  mainly  to  diagnosis.  They 
Bhow  that  organic  lesions  are  accompanied  by  an  organic  mur- 
mur in  the  great  majority  of  cases ;  and.  conversely,  the  absence 
of  niiimiur  renders  it  almost  certain  that  organic  lesions  do  not 
exist.  So  far,  the  practical  value  of  auscultation  in  this  appli- 
cation is  very  great.  Further  than  this,  vah^1]a^  lesions  may 
generally  be  localized  at  one  or  more  of  the  orifices  of  the  heart 
by  attention  to  certain  points  pertaining  to  the  niurmurB. 
Moreover,  the  study  of  the  niurniura  enables  the  auscultator 
often  to  determine  whether  obstruction  or  regurgitation,  nr  both, 
at  one  or  more  of  the  orificea,  are  consequent  on  existing  lesions. 
These  ends  are  sufficiently  important  to  render  invaluable  the 
aid  thus  derived  from  auscultation.  The  information,  however, 
derived  from  the  murmurs  is  limited  mainly  to  these  ejids.  The 
character  of  the  structural  changes  which  have  taken  place.and 
the  amount  of  damage  which  they  have  occasioned,  arc  to  l>e 
determined  by  other  means  than  the  study  of  the  murmurs.  In 
a  practical  view,  it  is  far  more  important  to  estal.>lish  these 
points  than  the  mere  existence  of  organic  lesions  of  some  kind, 
or  their  particular  situation  and  their  immediate  effects  on  the 
blood-currents.  In  determining  these  points,  the  heart-sounds, 
in  the  first  place,  are  to  l>e  studied  with  reference  to  abnormal 
modifications,  or  otherwise,  and,  in  the  second  place,  the  existence 
and  the  extent  of  enlargement  of  the  heart  are  to  he  ascertained. 
The  means  of  ascertaining  the  existence  of  cardiac  enlargement 
and  measuring  its  extent  have  Iwen  fully  considered  in  a  former 
chapter.  Abnormal  modifications  of  the  heart-sounds,  in  con- 
nection with  endocardial  murmurs,  have  also  been  referred  to. 
The  latter  will  be  again  noticed  presently  under  a  distinct  head. 
It  is  to  be  borne  in  mind  that  lesions  which  are  innocuous  as 
regards  any  immediate  effects,  that  is,  which  occasion  neither 
obstruction  nor  regurgitation,  may  give  rise  to  mnrmnrs. 
Serious  lesions  are  by  no  means  to  be  predicated  on  the  existence 
of  a  murmur  which  is  undoubtedly  of  organic  origin.  This  is 
a  practical  precept  to  he  enforced.  Nor  is  the  intensity  of  a 
murmur  to  he  taken  as  any  criterion  of  the  importance  of  the 
lesions  which  give  rise  to  it.  An  intense  murmur  may  accompany 
trivia]  lesions,  and,  on  the  other  band,  the  most  serious  lesions 
may  give  rise  to  a  feeble  murmur.  Indeed,  feebleness  of  the 
murmur  may  constitute  evidence  of  the  gravity  of  leaioos, 
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showing  that  the  heart  has  become  weakened  by  the  dilata- 
tion and  over-distension  of  its  cavity  incident  to  the  lesions. 
Roughness  of  a  mumiur  also,  it  is  to  be  recollected,  is  no  guide 
to  the  nature  or  extent  of  the  structural  changes  which  it  indi- 
cates. The  same  remark  is  applicable  to  the  diftusion  of  a 
murmur,  when  it  is  aortic.  Diffusion  of  a  mitral  regurgitant 
murmur,  on  the  other  hand,  without  the  precordial  region,  may, 
in  general,  be  considered  as  denoting  regurgitation  ;  but  it  is  in 
nowise  a  criterion  of  the  amount  of  regurgitation,  or,  in  other 
words,  of  the  valvular  insufficiency. 

An  organic  murmur  is  in  some  cases  neither  propagated  above 
nor  in  any  direction  beyond  the  heart,  but  about  equally  diffused 
within  the  limits  of  the  prsecordial  region.  The  lesions  giving 
rise  to  the  murmur  in  these  cases  are  generally  within  the  left 
ventricle,  and  they  may  be  situated  either  on  the  ventriculjir 
aspect  of  either  the  mitral  or  the  aortic  valves.  It  is  difficult 
or  impossible  to  localize  the  lesions  under  these  circumstances. 
For  an  example,  in  a  case  in  which  vegetations  of  considerable 
size  were  dependent  from  the  inferior  surface  of  the  aortic  valves, 
the  valve*  not  being  otherwise  affected,  the  murmur  was  con- 
fined to  the  region  of  superficial  cardiac  dulness,  its  maximum 
of  intensity  not  being  marked  at  any  point  within  this  space. 
Murmurs  of  this  description  may  be  distinguished  as  intravcri' 
tricular  murmurs^  and  the  inference  to  be  drawn  from  them 
is  that  the  valves  are  not  attected  to  the  extent  of  interrupting 
materially  their  functions. 

A  sj'stolic  murmur  either  limited  to,  or  having  its  maximum 
of  intensity  at  or  near  the  apex  of  the  heart  is  sometimes  ob- 
served, and  after  death  nothing  is  found  to  account  for  it — the 
mitral  valves  appear  to  be  normal.  A  number  of  such  cases 
have  been  rejK)rtod.  Bristowe  has  published  an  account  of  eix 
cases.*  I  have  reported  three  cases  in  an  article  on  the  cardiac 
murmurs,  published  in  the  American  Journal  of  the  Medical 
Sciences^  in  1852,  and  I  have  noted  three  additional  cases  since 
the  publication  of  that  article.  It  is  possible,  as  will  be  seen 
presently,  that  such  a  munnur  may  occur  in  consequence  of  a 

1  Interventricular f  in  distinction  from  murmurs  produced  at  the  orifices  and 
propagated  for  a  greater  or  less  distance  beyond  the  heart,  either  above  the  base, 
if  the  lesions  be  aortic,  or  to  the  left  of  the  heart  if  the  lesions  be  mitral  and 
involve  insufficiency. 

•  Brit.  &  For.  Med.-Chir.  Review,  July,  1861. 
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fuiK'tional  incapacity  of  the  mitral  valves,  due  to  9}mflin  of  the 
papillary  nmsclea ;  but,  in  the  six  i-ases  which  I  have  observed, 
theniurmurwaB  too  const aut  and  too  persistent  for  this  explana- 
tion to  be  admissible.  Huch  cases  a^mit  of  different  explana- 
tions. In  some  there  may  have  been  insufficiency  of  the  uiitral 
valves  from  enlargement  of  the  mitral  orifice,  the  existence  of 
Buch  a  condition  being  overlooked,  This  explanation  will  only 
apply  to  cases  in  which  the  left  ventricle  is  dilated,  Bristowe 
supposes  that,  in  some  of  these  cases  the  murmur  may  be  due  to 
a  "disproportion  between  the  size  of  the  ventricular  cavity  and 
the  length  of  the  chordie  tendinea;  and  musculi  papiilares.  He 
attributcB  this  disproportion  to  dilatation  of  the  ventricle.  The 
explanation  will  apply  to  cases  in  which  the  mitral  orifice  is  not 
enlarged.  An  explanation  ottered  by  Dr.  Hare  is,  that  the  rani^ 
mur  may  be  caused  by  a  "  lateral  displacement  of  the  origins  of 
the  musculi  papillai-es  in  consequence  of  the  rounded  form  which 
dilatation  imparts  to  the  heart," 

An  explanation  which  I  suspect  will  account  for  many  of  these 
eases,  and  which  I  believe  will  apply  to  all  of  my  six  cases,  save 
one,  is  that  the  raurmur  is  a  tricuspid,  and  not  a  mitral,  aystolic 
murmur.  In  two  of  my  cases  this  belief  is  supported  by  the 
fact  that  emphysema  and  notable  cyanosis  existed.  In  one  of 
these  two  cases  the  murmur  was  not  only  loud  but  rough.  In 
that  case  the  walls  of  the  right  were  neariy  as  thick  as  those  of 
the  left  ventricle.  There  is  another  explanation  which  has  been 
suggL'steil  to  me,  and  I  know  not  to  whom  belongs  the  credit 
for  originating  it.  This  explanation  is,  that  the  apex  of  the 
heart,  in  its  systolic  movements,  presses  the  tongue  of  lung 
which  is  apt  to  project  over  it,  against  the  thoracic  walls  and 
expels  the  air  from  the  pulmonary  cells  with  suHicient  force  to 
produce  a  blowing  sound.  In  one  of  my  cases  this  explaastioa 
seemed  admissible,  in  view  of  none  of  the  others  being  available, 
and  of  the  fact  that  the  murmur  was  heard  chiefly  at  the  end 
of  the  inspiratory  act, 

A  murmnr  emanating  from  the  left  ventricle,  and  liable  to  be 
considered  as  a  mitral  systolic  murmur,  may  be  due  to  perforft' 
tioH  of  the  interventricular  sepitum.  The  perforation  may  be 
congenital  and  due  to  arrest  of  development,  or  it  may  be  the 
result  of  disease.  An  example  of  the  latter  has  fallen  ander 
my  observation,  the  case  not  being  included  in  the  six  cases  just 
referred  to.    A  condensed  account  of  this  case  is  as  follows: 
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The  patient,  a  young  man,  aged  about  25,  had  always  had 
good  health  prior  to  June,  1862.  He  then  received  a  severe  blow 
from  the  end  of  a  board  in  a  saw-mill,  directly  upon  the  prse- 
cordia.  There  was  no  penetration,  but  only  a  contusion.  Dr. 
Henry  Van  Blarcom,  of  Paterson,  N.  J.,  saw  him  shortly  after 
the  injury,  and,  at  that  time,  on  a  careful  examination,  dis- 
covered no  cardiac  murmur.  The  patient  kept  about,  but  he 
was  feeble  and  suftered  from  dyspnoea.  Kot  long  after  the 
injury,  the  precise  time  not  being  noted.  Dr.  Van  Blarcom  found 
a  loud  endocardial  murmur.  About  six  weeks  after  the  accident, 
the  patient  had  general  dropsy,  which  had  continued,  varying 
in  amount,  up  to  the  time  when  I  saw  him  in  May,  1863. 
There  was  then  moderate  anasarca,  together  with  a  very  large  col- 
lection of  liquid  in  the  peritoneal  sac.  On  physical  examination, 
the  heart  was  but  little,  if  at  all,  enlarged  ;  but  there  was  a  very 
loud  and  slightly  rough  systolic  murmur  at  the  apex,  together 
with  well-marked  purring  tremor.  The  veins  of  the  neck  and 
upper  extremities  were  much  enlarged.  The  murmur  was  sup- 
posed to  be  a  mitral  systolic  murmur. 

The  patient  was  much  relieved  by  tapping  the  abdomen,  and 
this  operation  was  subsequently  repeated  several  times.  Death 
occurred  in  March,  1864. 

On  examination  after  death,  the  heart  was  moderately  en- 
larged, the  left  ventricle  being  dilated.  All  the  valves  were 
sound  and  apparently  sufficient.  A  fistulous  orifice  existed  at 
the  lower  part  of  the  interventricular  septum,  large  enough  to 
admit  the  end  of  the  forefinger.  Around  the  perforation,  within 
the  left  ventricle,  there  was  a  patch  of  opacity  as  large  as  a  half 
dollar.  This  opacity  was  due  to  exudation  beneath  the  endo- 
cardium. Also,  within  a  circumscribed  space  around  the  per- 
foration the  muscular  structure  on  section  was  found  to  be 
infiltrated  with  exudation  matter,  and  the  walls  within  this 
space  were  thinned.  These  appearances  were  considered  as 
showing  myocarditis,  to  which  the  perforation  was  attributable. 
In  the  right  ventricle,  at  a  point  opposite  to  the  perforation,  there 
was  an  opaque  patch  of  the  size  of  a  half  dollar,  attributable  to 
the  action  of  the  current  of  blood  driven  through  the  orifice  by 
the  systole  of  the  left  ventricle.  The  situation  of  the  perfora- 
tion was  such,  that,  during  the  diastole  of  the  ventricle,  blood 
must  have  flowed  freely  from  the  right  into  the  left  ventricular 
cavity ;  hence,  the  dilatation  of  the  left  ventricle. 

16 
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In  treating  of  the  subject  of  emlocai-dial  organic  murmurs  iu 
this  chapter,  reference  has  been  had,  for  the  most  part,  to  those 
oocurMng  in  coiniectioa  with  chronic  valvular  affections  of  the 
heart.  Organic  murmur,  as  will  he  seen  hereafter,  also  otxara 
in  connection  with  heart-clots,  in  otiBee  of  congenital  lualfomia- 
tiona,  and  its  development  IjecomeB  an  important  physical  sign 
of  endocarditis. 


IN0R13ANIC    MURMURS. 


As  already  defined,  a  munnur  is  inorganic  when  it  is  produced 
independently  of  organic  or  structural  lesions.  An  endocardial 
murmur  may  he  present  when  there  are  no  lesions.  The  praotieal 
importance  of  being  able  to  determine  whether  an  existing  m^^ 
mur  be  organic  or  inorganic  is  anffidently  obvious.  This  dis- 
crimination, happily,  can  be  made  in  practice  in  the  gnat 
majority  of  cases.  The  jioiuts  involved  iu  the  discriraiofttiOM 
claim  attention  in  this  connection. 

An  inorganic  murmur,  in  most  cases,  proceeds  from  an  aih 
normal  change  in  the  composition  and  properties  of  the  blood 
The  precise  nature  of  the  change  is  pei-haps  not  positively  H8ce^ 
taiued.  At  all  events,  a  discussion  of  this  subject  need  not  be 
here  introduced.  Whatever  be  the  requisite  conditioue,  they 
occur  in  a  certain  pi-oportion  of  cases  of  ani^mia  and  chloroets. 
The  murmur  in  these  instances  ie  said  to  be  of  hccmic  origin.  It 
was  observed  by  Marshall  Uall,  in  his  researches  on  the  etF«cti 
of  the  loss  of  blood,  that  the  sudden  abstraction  of  a  lai^ 
quantity  of  blood  led  to  the  <leveiopment  of  a  transient  bellows 
murmur.  Oth(>r  observers  have  verified  this  fact.  It  is  occA- 
Bionally  observed  under  circumstances  which  seera  to  rendet 
probable  the  supposition  that  it  may  proceed  from  detioient  or 
irregular  contraction  of  the  papillary  muscles,  involving  tempo- 
rary insutficiency  and  regurgitation.  Its  occurrence  in  Bomn 
cases  oi  chorea  has  been  accounted  for  in  this  way.  Thus  pro- 
duced, the  murmur  is  said  to  he  of  dynamic  origin.  It  i* 
produced  in  some  persons  in  health  by  the  violent  action  of  tJw 
heart  which  follows  active  muscular  exertion,  disappearing  when 
the  organ  resumes  its  usual  tranquillity.  It  is  occasionally  ob- 
served in  the  course  of  a  variety  of  afl'ections,  when  ils  disap- 
pearance, leaving  no  signs  or  symptoms  of  cardiac  disease,  after 
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recovery,  shows  that  it  does  not  proceed  from  organic  causes. 
Acute  articular  rheumatism,  the  continued  and  eruptive  fevers, 
uraemia,  and  hysteria,  are  among  the  affections  in  which  it  some- 
times occurs.  Its  occurrence  is  not  infrequent  during  pregnancy. 
What  are  the  characters  which  distinguish  these  murmurs  from 
those  of  organic  origin  ? 

Liorganic  murmurs  are  uniformly  systolic,  i.  «.,  they  accom- 
pany only  the  first  of  the  heart-sounds.  Diastolic  murmurs  are 
always  of  organic  origin. 

In  the  vast  majority  of  cases,  inorganic  murmurs  are  heard 
at  the  ba«e  of  the  heart,  and  are  not  heard  at  the  apex.  This, 
at  least,  is  true,  as  a  rule,  of  cases  of  inorganic  murmurs  of 
hmmic  origin.  It  is  only  the  very  rare  and  somewhat  dubious 
instances  of  murmurs  of  dynamic  origin,  that  are  produced  at 
the  auriculo-ventricular  orifices,  and,  consequently,  heard  at  the 
apex.  These  are  characterized  by  temporary  duration  or  inter- 
mittency.*  As  a  rule,  organic  murmurs  are  constant  and  per- 
sistent, whereas  inorganic  murmurs  are  fluctuating  and  variable, 
being  sometimes  discoverable  only  when  the  body  is  in  a  certain 
position. 

An  inorganic  murmur  is  generally  soft.  Roughness,  there- 
fore, may  be  considered  as  favoring  the  conclusion  that  the 
murmur  is  organic.  This  statement  will  apply  equally  to  an 
endocardial  musical  murmur.  Exceptionally,  however,  an  inor- 
ganic murmur  is  notably  rough.  The  following  is  an  example 
which  has  fallen  under  my  observation:  I  visited  in  May,  1860, 
a  female  patient,  who  had  a  loud,  rasping  murmur  which  had 
led  to  the  suspicion  of  aneurism.  The  patient  was  exceedingly 
anaemic ;  there  was  total  loss  of  appetite,  with  vomiting  and 
diarrhoea.  The  anaemia  could  not  be  accounted  for ;  the  case 
belonged  among  the  cases  described  by  Addison  under  the  name 
idiopathic  anaemia.  The  loud,  rasping  murnmr  was  at  the  base 
of  the  heart  on  the  right  of  the  sternum,  and  a  similar  murnmr 
was  heard  over  the  subclavian  and  carotid  artery.  On  exami- 
nation after  death,  in  this  case,  the  heart  was  found  to  be  per- 
fectly normal ;  the  aortic  orifice,  the  aorta,  the  subclavians  and 
carotids,  were  free  from  any  morbid  change,  and  the  lungs  were 
healthy.     The  murmur  was  evidently  due  to  a  blood  change. 

'  For  a  consideration  of  an  inorganic  murmur  heard  over  tho  apex  or  body  of 
the  left  ventricle  by  Dr.  D.  M.  Da  Costa,  vide  Am.  Journ.  of  Med.  Sciences^ 
No.  for  July,  1869. 
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An  inorganic  miirniiir  may  be  produced  either  at  the  aorf 
or  pulmonic  orifice,  or  simultaneously  at  both  oriiiccs.  If  a 
murmur  be  pulmonic,  as  is  rendered  probable  by  its  being  either 
iimite<l  to,  or  having  its  maximum  of  intensity  in,  the  left  second 
intercostal  space,  it  is  probably  inorganic,  in  view  of  the  great 
infrequcncy  of  lesions  situated  at  this  orifice.  Congenital  mal- 
formations are  to  be  excluded  from  this  statement,  for  iheee  are 
more  liable  to  aft'ect  the  pulmonic  than  the  aortic  onfice.  In 
this  connection  it  may  be  mentioned  that  pressure  with  the 
stethoscope  in  this  intercostal  space  over  the  pulmotiic  artery 
will  sometimes  develop  a  bellows  murmur  in  that  vessel.  This 
ia  observed  in  youug  persons  whose  costal  cartilages  are  flexible, 
The  murmur  is  due  to  pressure  on  the  artery,  as  in  the  case  of 
other  arteries,  more  nccessilile,  such  as  the  carotid,  iliac,  femoral, 
Ac.  It  is  well  known  that  light  pressure  on  these  arteries  fre- 
quently ilevelops  a  bellows  murmur.  Judging  from  my  own 
observations,  I  should  say  that  an  inorganic  murmur  as  often, 
if  not  oftener,  emanates  from  the  pulmonic  as  from  the  aortic 
orifice.  An  inorganic  murmur  in  both  these  orifices  may  be 
inferred  when  the  murmur  is  heard  in  the  right  and  in  the  left 
second  intercostal  s[iaee,  the  pitch  on  the  two  sides  ditlering  so 
much  as  to  show  that  there  are  two  murmurs  instead  of  a  single 
murmur. 

Inorganic  murmurs  occur  in  aniemic  persona,  and  the  palpa- 
ble indications  of  anremia  are  generally  manifest.  The  coexist- 
.ence  of  anemia  is  a  point  to  be  considered  in  the  discrimiuation. 
This  condition,  it  ia  true,  may  coexist  with  valvular  lesions,  and 
it  contributes  to  render  more  intense  and  diffused  the  murmurs 
due  to  the  latter.  Aniemia  alone  by  no  means  warrants  a  con- 
clusion that  a  murmur  is  inorganic,  but,  added  to  other  evidence, 
it  strengthens  this  conclusion. 

Concurrent  bellows  murmurs  emanating  from  the  large  arterial 
trunks,  the  subclavian,  carotids,  &c.,  not  due  to  pressure  with  tJie 
Htetboscojio,  are  evidence  that  an  endocardial  murmur  is  inor- 
ganic. This  evidence  is  by  no  means  complete  in  itself,  hut 
adds  weight  to  that  derived  from  other  sources.  A  continuone 
murmur  or  hum  produced  in  the  cervical  veins  is  very  generally, 
if  not  invariably,  associated  with  an  endocardial  murmur  of 
hsemic  origin.  This  venous  hum,  called,  after  Bouiliaud,  by 
the  French  writers,  bruit  de  diable  (from  its  resemblance  to  the 
<eoand  of  the  humming-top,  which  is  known  popularly  in  France 
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as  le  di(Me\  has  heretofore  given  rise  to  considerable  discussion 
as  regards  its  source.  Laennec,  who  first  observed  it,  referred 
it  to  the  arteries.  In  this  he  was,  until  lately,  followed  by  most 
French  writers.  Its  origin  in  the  veins  was  first  demonstrated 
by  Dr.  Ogier  Ward.  It  is  a  sufficient  demonstration  of  the 
correctness  of  the  latter  view  that  the  murmur  is  suspended  by 
interrupting  the  circulation  through  the  veins,  the  arterial  cir- 
culation continuing.  The  murmur  is  a  continuous  humming 
sound,  having  frequently  a  musical  intonation.  It  is  best  heard 
just  above  the  right  clavicle,  the  patient  being  in  the  sitting  or 
standing  posture.  The  head  of  the  patient  should  be  turned  as 
far  as  possible  to  the  left,  and  the  stethoscope  placed  on  the  right 
side,  within  the  triangular  space  posterior  to  the  sterno-cleido- 
mastoid  muscle.  The  stethoscope  should  be  shifted  from  point 
to  point  within  this  triangle,  and  the  application  made  with 
varying  degrees  of  pressure.  These  rules  are  important.  By 
observing  them  a  venous  hum  is  a  reliable  sign  of  the  condi- 
tions of  the  blood  which  give  rise  to  inorganic  murmur  at  the 
aortic  or  pulmonic  orifice  and  within  the  larger  arteries.  So 
constant  is  the  sign,  that  its  absence  is  strong  proof  against  the 
inorganic  character  of  murmur  at  the  base  of  the  heart.  Fre- 
quently, in  conjunction  with  the  venous  hum  in  the  neck,  a 
systolic  blowing  is  heard  to  emanate  from  the  carotid  artery. 
The  venous  hum  is  a  valuable  sign  denoting  the  existence  of 
anaemia  wben  the  antemic  appearance  is  not  distinct ;  and,  also, 
as  evidence  of  the  continuance  of  the  anaemia,  the  disappear- 
ance of  the  sign  showing  that  the  anaemic  condition  has  been 
removed. 

Inorganic  endocardial  murmurs  are  much  oftener  observed  in 
females  than  in  males,  a  fact  probably  due  to  the  greater  fre- 
quency of  anaemia  in  the  former.  Sex,  therefore,  is  entitled  to 
some  weight  in  determining  whether  a  murmur  be  organic  or 
inorganic. 

The  heart-sounds,  in  cormection  with  inorganic  murmurs, 
retain  their  normal  intensity  and  characters,  or,  if  affected  at 
all,  their  intensity  is  augmented ;  whereas,  in  connection  with 
organic  murmurs,  they  often  present  abnormal  modifications 
which  are  to  be  presently  considered. 

Finally,  organic  murmurs,  in  the  great  majority  of  the  cases 
of  chronic  diBcase,  when  these  first  come  under  the  cognizance 
of  the  physician,  are  associated  with  more  or  less  enlargement 
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respeeting  pathological  conditions.  The  eonsiderations  wl^^l 
have  hoen  presented  have  related  mainly  to  diagnosis.  They 
show  that  organic  lesions  are  accompanied  by  an  organic  mnr- 
mur  in  the  great  majority  of  cases  ;  and,  conversely,  the  absence 
of  murniur  renders  it  almost  certain  that  organic  lesions  do  not 
exist.  Bo  far,  the  practical  value  of  auscultation  in  this  appli- 
cation is  very  great.  Fnrther  than  this,  valvular  leRions  may 
generally  he  localized  at  one  or  more  of  the  orifices  of  the  heart 
hy  attention  to  certain  points  pertaining  to  the  niiirmtirs. 
Moreover,  the  study  of  the  murmurs  enables  the  auscultator 
often  to  determine  whether  ohstruction  or  regurgitation,  or  both, 
at  one  or  more  of  the  orifices,  are  consequent  on  existing  lesions. 
These  ends  are  sufficiently  important  to  render  invaluable  the 
aid  thus  derived  from  auscultation.  Tlie  information,  however, 
derived  from  the  murmurs  is  limited  mainly  to  these  ends.  The 
character  of  the  structural  changes  which  have  taken  place,  and 
the  amount  of  damage  which  they  have  occaaionedj  are  to  be 
determined  by  other  means  than  the  study  of  the  mnrmurB.  In 
a  practical  view,  it  is  far  more  important  to  establish  these 
points  than  the  mere  existence  of  organic  lesions  of  some  kind, 
or  their  particular  situation  and  their  immediate  effects  on  the 
blood-currents.  In  determining  these  points,  the  heart-sounds, 
in  the  first  place,  are  to  be  atudietl  with  reference  to  abnormal 
modifications,  or  otherwise,  and,  in  the  second  place,  the  existence 
and  the  extent  of  enlargement  of  the  heart  are  to  be  ascertained. 
The  means  of  ascertaining  the  existence  of  cardiac  enlargement 
and  measuring  its  extent  have  been  fully  considered  in  a  former 
chapter.  Abnormal  modifications  of  the  heart^ounds,  in  con- 
nection with  endocardial  murmurs,  have  also  been  referred  to. 
The  latter  will  be  again  noticed  presently  under  a  distinct  head. 
It  is  to  be  borne  in  mind  that  lesions  which  are  innocuous  as 
regards  any  immediate  effects,  that  is,  which  occasion  neither 
obstruction  nor  regurgitation,  may  give  rise  to  murmurs. 
Serious  lesions  are  by  no  means  to  be  preilicatcd  on  the  existence 
of  a  murmur  which  is  undoubtedly  of  organic  origin.  This  is 
a  practical  precept  to  be  enforced.  Xor  is  the  intensity  of  a 
murmur  to  be  taken  as  any  <?riterion  of  the  importance  of  the 
lesions  which  give  rise  to  it,  An  intense  murmur  may  accompany 
trivial  lesions,  and,  on  the  other  hand,  the  most  serious  lesions 
may  give  rise  to  a  feeble  murmur.  Indeed,  feehlcness  of  the 
murmur  may  constitute  evidence  of  the  gravity  of  iBBioaa, 
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showing  that  the  heart  has  become  weakened  by  the  dilata- 
tion and  over-distension  of  its  cavity  incident  to  the  lesions. 
Roughness  of  a  murmur  also,  it  is  to  be  recollected,  is  no  guide 
to  the  nature  or  extent  of  the  structural  changes  which  it  indi- 
cates. The  same  remark  is  applicable  to  the  diffusion  of  a 
murmur,  when  it  is  aortic.  Diffusion  of  a  mitral  regurgitant 
murmur,  on  the  other  hand,  without  the  precordial  region,  may, 
in  general,  be  considered  as  denoting  regurgitation ;  but  it  is  in 
nowise  a  criterion  of  the  amount  of  regurgitation,  or,  in  other 
words,  of  the  valvular  insufficiency. 

An  organic  murmur  is  in  some  cases  neither  propagated  above 
nor  in  any  direction  beyond  the  heart,  but  about  equally  diffused 
within  the  limits  of  the  prsecordial  region.  The  lesions  giving 
rise  to  the  murmur  in  these  cases  are  generally  within  the  left 
ventricle,  and  they  may  be  situated  either  on  the  ventricular 
aspect  of  either  the  mitral  or  the  aortic  valves.  It  is  difficult 
or  impossible  to  localize  the  lesions  under  these  circumstances. 
For  an  example,  in  a  case  in  which  vegetations  of  considerable 
size  were  dependent  from  the  inferior  surface  of  the  aortic  valves, 
the  valves  not  being  otherwise  affected,  the  murmur  was  con- 
lined  to  the  region  of  superficial  cardiac  dulness,  its  maximum 
of  intensity  not  being  marked  at  any  point  within  this  space. 
Murmurs  of  this  description  may  be  distinguished  as  intraven- 
tricidar  murmurs^  and  the  inference  to  be  drawn  from  them 
is  that  the  valves  are  not  affected  to  the  extent  of  interrupting 
materially  their  functions. 

A  systolic  murmur  either  limited  to,  or  having  its  maximum 
of  intensity  at  or  near  the  ai)ex  of  the  heart  is  sometimes  ob- 
served, and  after  death  nothing  is  found  to  account  for  it — the 
mitral  valves  appear  to  be  normal.  A  number  of  such  cases 
have  been  reported.  Briatowe  has  published  an  account  of  six 
cases.*  I  have  reported  three  cases  in  an  article  on  the  cardiac 
murmurs,  published  in  the  American  Journal  of  the  Medical 
iivienjces^  in  1852,  and  I  have  noted  three  additional  cases  since 
the  publication  of  that  article.  It  is  possible,  as  will  be  seen 
presently,  that  such  a  murmur  may  occur  in  consequence  of  a 

^  Interventricular,  in  distinction  from  murmurs  produced  at  the  orifices  and 
propagated  for  a  greater  or  less  distance  beyond  the  heart,  either  above  the  base, 
if  the  lesions  be  aortic,  or  to  the  left  of  the  heart  if  the  lesions  be  mitral  and 
involve  insufficiency. 

«  Brit.  &.  For.  Mcd.-Chir.  Review,  July,  1861. 
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giiished,  owing  to  the  extent  of  injury  to  t)ie  valves,  the  1 
cuspid  valvular  sound  may  generally  be  distinguUhed  by  apply- 
ing the  stethoscojw  at  or  a  little  without  the  inferior  or  right 
border  of  the  heart.  Mitml  regurgitation,  in  fact,  leads  to 
augmented  intensity  of  the  tricuspid  sound  by  inducing  hyper- 
trophy of  the  right  ventricle  in  the  manner  already  described. 
It  is  to  be  borne  in  mind,  that  both  the  mitral  and  tricuspid 
valvular  sound  are  lessened  in  intensity  in  proportion  to  the 
accumulation  of  blood  within  the  ventricles  at  the  time  of  the 
ventricular  contractions.  The  explanation  of  this  fact  has  been 
already  given.'  The  accumulation  of  blood  within  the  ventricles, 
other  things  being  equal,  will  ]>e  proportionate  to  their  weaknese 
from  dilatation  or  other  causes.  Aortic  obstructive  and  regur- 
gitant lesions  also  lead  to  over  accumulation  of  blood  in  the  left 
ventricle,  and  consequently  to  impairment  of  the  intensity  of 
the  mitral  element  of  the  first  sound.  Mitral  obstructive  and 
regurgitant  lesions,  on  the  other  hand,  lead  to  over  accumulation 
in  the  right  ventricle,  and  consequently  impair  the  intensity  of 
the  tricuspid  element  of  the  first  sound. 

Mitral  lesions  involving  obstruction  or  regurgitation,  more  es- 
pecially the  former,  lead  to  diminished  intensity  of  the  aortic 
second  sound,  and  increased  intensity  of  the  pulmonic  second 
sound.  The  diminished  intensity  of  the  aortic  sound  is  due  to 
the  column  of  blood  propelled  through  the  aorta  by  the  ventric- 
ular contraction  being  lessened,  either  by  the  deduction  of  the 
quantity  of  blood  which  regurgitates,  or  by  the  deficient  supply 
from  the  auricle  to  the  ventricle.  The  increased  intensity  of  the 
pulmonic  sound  proceeds  from  hypertrophy  of  the  right  ventricle. 
Both  effects  conibine  to  render  the  greater  intensity  of  the  pul- 
monic, as  compared  with  the  aortic,  second  sound,  a  valuable  sign 
of  mitral  obstruction  or  regurgitation,  as  was  first  pointed  out 
by  Skoda. 

Aortic  lesions  affect  the  aortic  second  sound,  other  things  being 
equal,  in  proportion  to  the  extent  of  injury  of  the  valves  of  the 
aorta.  If  the  play  of  these  valves  be  defective,  the  sound  l(«ea 
more  or  less  of  its  normal  intensity.  The  sound  is  extinguished 
when  the  valves  are  rendered  useless  or  destroyed  by  disease. 
Instances  of  extinction  of  the  aortic  second  sound  are  not  very 
infrequent.     In  such  instances  the  continuance  of  the  pulmoiUAi 
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second  sound  shows  that  the  loss  of  the  aortic  sound  is  not  due 
to  weakened  action  of  the  heart.  Either  an  aortic  direct  or  an 
aortic  regurgitant  murmur,  or  both,  are  present,  indicating  the 
fact  of  aortic  disease,  but  the  intensity  and  quality  of  the  mur- 
murs here,  as  in  mitral  lesions,  do  not  constitute  any  cri tenon  ot 
the  amount  of  damage  to  the  valves.  The  abnormal  modifica- 
tions of  aortic  sound,  however,  afford  definite  information  with 
respect  to  that  important  point.* 

In  determining  if  the  relative  intensity  of  the  aortic  and  pul- 
monic second  sound  be  normal  or  abnormal,  it  is  to  be  borne  in 
mind  that  it  may  be  affected  by  morbid  conditions  extrinsic  to 
the  heart.  Thus,  tuberculous  solidification  of  the  lung  in  prox- 
imity to  either  the  aorta  or  the  pulmonary  artery  at  the  second 
intercostal  space,  by  a  better  conduction  of  the  valvular  sound  will 
render  it  apparently  moi-e  intense.  So,  the  anatomical  relations 
of  the  aorta  and  pulmonary  artery  to  the  second  intercostal  space 
will  be  changed  by  contraction  of  the  w^alls  of  the  chest  from 
tuberculous  disease  or  after  chronic  pleurisy.  Deformity  of  the 
chest  from  any  cause  may  prevent  a  comparison  of  the  aortic  and 
pulmonic  second  sound.  In  certain  cases  of  enlargement  of  the 
heart,  the  anatomical  relations  of  the  aorta  and  pulmonary  artery 
may  be  altered  so  that  the  rules  which  have  been  stated  are 
thereby  rendered  inoperative. 

Purring  T^remor. — This  term  is  applied  to  a  sense  of  vibration 
or  thrill  felt  on  placing  the  fingers  or  the  hand  on  the  prjecordia. 
It  is  synonymous  with  the  name  applied  to  it  by  Laennec,  viz., 
Jrtmissement  vataire^  so  called  because  it  resembles  the  sensation 
communicated  to  the  hand  by  the  purring  of  a  cat.  Bouillaud 
compares  it  to  the  sensation  felt  when  the  hand  is  applied  over 
the  larynx  of  a  person  singing.  These  comparisons  cause  it  to 
be  easily  recognized  when  met  with  for  the  first  time.  It  is  doubt- 
less due  to  tremulous  movements  of  the  heart,  which  are  propa- 
gated to  the  portion  of  the  thoracic  walls  with  which  the  heart 
is  in  contact. 

Well-marked  purring  tremor  may  be  considered  as  a  sign  de- 
noting valvular  lesions  associated  with  hypertrophic  enlargement 
of  the  left  ventricle.     If  it  occur  under  other  circumstances,  the 


'  For  a  fuller  consideration  of  this  subject  than  is  contained  in  this  work,  the 
reader  is  referred  to  the  essay,  by  the  writer,  contained  in  tbo  Transactions  of 
the  American  Medical  Association,  vol.  xi,  p.  805. 
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instiiiices  are  bo  infrequent  that.,  for  ail  practical  purposee,  the 
rule  may  be  taken  as  invariable.  The  valvular  lesions  which 
most  frequently  give  rise  to  it  are  those  of  the  mitral  orifice 
permitting  free  regurgitation.  A  regurgitant  current  driven 
through  this  orifice  with  an  abnormal  force,  in  consequence  of 
the  augmented  muscular  power  of  the  ventricle,  ajipears  to  be  the 
immediate  cause  in  the  majority  of  inetances.  It  accompanies 
or  follows  the  ventricular  systole,  and  is  therefore  eynchronous 
with  the  first  sound,  the  apex-beat  and  the  pulse.  A  diastolic 
tremor  must  he  exceedingly  rare,  but  is  stated  by  some  clinical 
observers  to  occur  occasionally.  When  due  to  mitral  lesionB,  the 
tremor  is  felt  within  the  superficial  cardiac  region  below  the  level 
of  the  nipple.  It  may  be  more  or  less  markeii,  the  intensity  de- 
pending, in  a  great  measure,  on  the  power  with  which  the  left 
ventricle  contracts.  It  maybe  present  or  strongly  marketl  when 
the  action  of  the  heart  is  excited  by  any  cause,  and  absent  or 
comparatively  feeble  when  the  organ  is  tranquil.  In  the  pro- 
gress of  disease,  it  diminishes  and  ceases  as  the  heart  becomes 
weakened.  Although  it  has  a  pathognomonic  siguificance  when 
present,  its  absence  is  in  nowise  evidence  against  the  existence  of 
organic  lesionH,  for  it  is  wanting  in  a  large  proportion  of  the 
cases  in  which  lesions  exist. 

The  sign  does  not  belong  exclusively  to  mitral  lesions.  It  ac- 
companies, in  some  instances,  aortic  lesions  associated  with  hyper- 
trophy of  the  left  ventricle.  It  is  then  felt  nearer  the  base  of  the 
organ.  A  thrill  due  to  the  current  of  blood  in  the  aorta  is  some- 
tinies  perceived  above  the  heart  in  the  second  iutercostal  space 
on  the  right  side.  Vascular  thrill  in  the  carotids  is  sometimes 
marked  in  cases  of  aortic  regurgitation ;  it  occui-s,  also,  in  cases 
of  anicmia  without  disease  of  the  heart.  With  the  ancurismal 
thrill  all  observers  are  familiar. 

Cardiac  tremor  is  not  a  sign  of  much  practical  value  in  view  of 
the  fact  that  it  is  present  only  in  a  small  proportion  of  cases  of 
valvular  lesions,  and  since  other  physical  signs,  which  are  con- 
stant, are  readily  available  for  diagnosis.  It  is,  however,  of  suf- 
ficient interest  and  importance  to  be  kept  in  mind  in  exploring 
the  chest  for  the  physical  evidence  of  cardiac  disease. 

Purring  tremor  is  to  be  distinguished  from  the  tactile  treniitas 
incident  to  the  presence  of  solid  dejKJsit  on  the  pericardial  sur- 
faces. The  latter,  which  will  be  noticed  in  connection  with  peri- 
carditis, is  always  accompanied  by  an  exocardial  murmur  or 
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friction-sound  on  auscultation.     Purring  tremor,  on  the  other 
hand,  is  associated  with  one  or  more  endocardial  murmurs. 


DIAGNOSTIC   CHARACTERS  OF   LESIONS   AFFECTING   THE   MITRAL, 
AORTIC,  TRICUSPID,  AND  PULMONIC  VALVES  OR  ORIFICES. 

The  diagnosis  of  valvular  lesions  is  based  on  physical  signs, 
together  with  their  symptoms  and  pathological  cftbcts.     These 
have  been  considered.     The  significance  and  diagnostic  value  of 
the  different  signs,  symptoms,  and  effects,  have  been  pointed  out. 
It  remains  to  group  together  the  more  important  of  the  char- 
acters which  pertain  to  the  different  lesions  respectively.     This 
will  be  done  as  concisely  as  possible,  the  object  being  to  present 
a  brief  summary  of  the  distinctive  features  belonging  to  each  of 
the  several  classes  of  lesions.     Lesions  affecting  the  different 
valves  or  orifices  will   now  be   taken  separately  as  points  of 
departure,  viz.,  mitral,  aortic,  tricuspid,  and  pulmonic  lesions. 
These  will  be  considered  under  distinct  heads.     The  signs,  symp- 
toms, and  effects  of  tricuspid  and  pulmonic  lesions  have  thus  far 
l>een  passed  by,  owing  to  the  comparative  infrequency  of  their 
occurrence,  exclusive  of  congenital  malformations,  and  in  order 
^lot  to  render  the  subject  needlessly  complicated  to  the  student. 
Ht  wnll  suflice  to  present  briefly  the  characters  w^hich  belong  to 
"these  lesions  in  this  division  of  the  subject.     As'involved  in  con- 
genital malformations,  they  will  be  referred  to  hereafter. 

DIAGNOSTIC   CHARACTERS   OF   MITRAL   LESIONS. 

Physical  Signs, — An  endocardial  systolic  murmur  is  present  in 
the  majority  of  cases,  with  the  traits  which  distinguish  a  mitral 
regurgitant  murmur,  viz.,  its  maximum  of  intensity  at  or  near 
the  apex  of  the  heart,  the  intensity  diminishing  as  the  stetho- 
seof»e  is  carried  upwards  over  the  body  of  the  heart ;  generally 
feeble  or  lost  above  the  base  of  the  organ  ;  not  propagated  into 
the  carotids;  often  diffused  over  the  left  lateral  surface  of  the 
chest,  and  not  infrequently  heard  on  the  posterior  surface,  at  the 
lower  angle  of  the  scapula,  and  in  the  interscapular  space  below 
the  level  of  the  spinous  ridge  of  the  scapula ;  the  murmur  more 
or  less  intense ;  generally  soft,  but  sometimes  rough,  and  occa- 
sionally musical. 
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The  mitral  portion  of  the  valvular  elements  nf  the  fii-st  sound 
of  the  heart  is  often  more  or  less  impiiired,  or  extinguished,  the 
tricnspid  portion  of  the  same  element  remaining  distinct,  or  ab- 
normally intense.  The  aortic  second  sound  is  weakened ;  the 
pulmonic  Becond  sound  is  often  intensified,  Enlargement  of  the 
heart  exists  in  the  majority  of  the  cases  which  eorae  under  ob- 
servation. These  are  the  signs  of  mitral  valvular  lesions  involving 
inaufEciency  or  regurgitation  through  the  mitral  orifice,  that  is, 
mitral  regurgitant  lesions. 

A  mitral  direct  or  pre-systolic  mnrmnr  is  present  in  a  certain 
proportion  of  cases,  either  accompanied  by  a  systolic  mitral  re- 
gurgitant murmur,  or  present  without  the  latter.  This  mur- 
mur precedes  and  ends  with  the  first  sound ;  it  has  generally  a 
peculiar,  vibratory  quality,  and  it  is  limited  to  a  circumscribed 
space  around  the  apex.  Weakened  aortic  second  soimd  and  in- 
tensified pulmonic  second  sound  are  usually  present,  together 
with  cardiac  enlargement.  These  are  the  signs  of  contraction  of 
the  mitral  orifice  or  mitral  obstructive  lesions. 

The  signs  distinctive  of  mitral  regurgitant  and  of  mitral 
ohetructive  lesions  are  combined  when  these  two  varieties  of 
mitral  lesions  coexist.  Purring  thrill  is  observed  in  a  certain 
proportion  of  cases. 

Si/mploms  and  Paihnlogiral  Effects. — Pain  is  rarely  present. 
Abnormal  force  of  the  heart's  action  aud  palpitation  denote 
consecutive  enlargement,  but  these  symptoms  are  often  not 
pi-ominent.  The  pulse  is  small  and  weak  in  proportion  to  the 
amount  of  either  mitral  obstruction  or  regurgitation,  and  in  an 
advanced  stage,  it  becomes  irregular  and  intermitting ;  in- 
equality of  the  pulse  is,  in  some  measure,  characteristic  of  ob- 
structive lesioua.  Turgescenee  of  the  jugular  and  other  veins, 
lividity,  or  cyanosis,  and  dropsy  occur  at  an  advanced  period 
when  dilatation  of  the  right  cavities  of  the  heart  has  lieen  in- 
duced. Dyspncea  is  more  or  less  marked  in  pi-oportion  to  the 
amount  of  regurgitation  or  obstruction,  being  more  marked  ia 
cases  of  obstructive  than  regurgitant  lesions.  Cough  and  muco- 
serouB  expectoration  occur  frequently.  Hffmoptysis  is  of  frequent 
occurrence,  and  extravasation  of  blood  in  the  lungs,  or  pulmonary 
apoplexy,  takes  place  occasionally.  OMema  of  the  lungs  is  » 
not  infrequent  event.     All  the  symptoms  and  efl:ects  referable 
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to  the  respiratory  system  are  more  marked  when  the  lesions  are 
obstructive  than  when  they  are  only  regurgitant. 

In  certain  cases,  lesions  involving  considerable  and  even  great 
regurgitation  or  obstruction  are  remarkably  latent  and  obscure 
as  regards  the  symptoms  and  pathological  eiteots.  The  diagnosis 
in  these,  as,  in  fact,  in  all  cases,  must  rest  mainly  on  the  physical 
signs.  On  the  other  hand,  lesions  may  exist,  the  existence  and 
seat  of  which  are  determinable  by  physical  signs,  without  in- 
volving much  regurgitation  or  obstruction,  and,  consequently, 
not  giving  rise  to  any  important  symptoms  or  pathological  effects. 
These  lesions,  so  far  as  immediate  danger  is  concerned,  may  be 
considered  as  innocuous. 


DIAGNOSTIC   CHARACTERS   OF   AORTIC   LESIONS. 

Physical  Signs. — An  endocardial  systolic  murmur  is  present 
in  the  majority  of  cases,  with  the  traits  which  distinguish  an 
aortic  direct  murmur;  viz.,  its  maximum  of  intensity  at  the 
base  of  the  heart ;  the  intensity  diminishing  as  the  stethoscope 
is  carried  downward  over  the  body  of  the  heart ;  comparatively 
feeble  and  often  lost  at  the  apex ;  propagated  upward  in  the 
direction  of  the  aorta,  and  into  the  carotids ;  not  diffused  over 
the  left  lateral  surface  of  the  chest ;  and  if  heard  on  the  pos- 
terior surface,  either  limited  to,  or  most  intense  in,  the  inter- 
scapular space  on  and  above  the  level  of  the  spinous  ridge  of  the 
scapula.  The  murmur  more  or  less  intense  ;  generally  soft,  but 
sometimes  rough,  and  occasionally  musical.  This  murmur  is  to 
be  discriminated  from  an  inorganic  aortic  murmur. 

The  aortic  second  sound  of  the  heart  is  often  weakened  and 
indistinct ;  the  pulmonic  second  sound  is  much  less  frequently 
intensified  than  in  cases  of  mitral  lesions.  The  mitral  and  tri- 
cuspid portions  of  the  valvular  element  of  the  first  sound  retain 
their  normal  intensity,  provided  the  lesions  are  limited  to  the 
aortic  orifice.  Enlargement  of  the  heart  exists  in  the  majority 
of  cases  which  come  under  observation.  These  are  the  signs  of 
lesions  with  obstruction  at  the  aortic  orifice,  that  is,  obstructive 
aortic  lesions. 

An  aortic  regurgitant  murmur  is  present  in  a  certain  propor- 
tion of  cases  ;  it  is  often  accompanied  by  a  systolic  aortic  direct 
murmur,  but  it  is  not  infrequently  present  without  the  latter ; 
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it.H  intensity  is  greatest  near  the  left  margin  of  the  stonmin.  on 
or  about  the  level  of  the  fourth  rih.  The  aortii;  second  sound  is 
impaired  in  proportion  as  the  valves  are  injured.  The  pulmonic 
second  sound  is  less  frequently  intensified  than  in  cases  of  mitrul 
lesions.  Cardiae^nlargement  is  usually  present.  These  are  the 
signs  of  insufficiency  of  the  aortic  valves,  or  aortic  regurgitant 
lesions. 

The  signs  distinctive  of  aortic  ohstruetive  and  aortic  regur- 
gitant lesions  are  combined  when  these  two  varieties  of  aortic 
lesions  coexist.  Purring  thrill  is  observed  more  infrequently 
than  in  cases  of  mitral  lesions. 

S>/mptoms  and  Palhofogical  Effects. — Pain  is  oftener  present 
than  in  eases  of  mitral  lesions,  but  is  often  absent.  Abnormal 
force  of  the  heart's  action  and  palpitation,  as  a  rule,  are  more 
prominent  aymptoma  than  in  cases  of  mitral  lesions.  The  pulse, 
in  cases  of  considerable  obstruction,  is  not  notably  reduced  in 
size  and  strength  ;  it  is  rarely  irregular  or  intermitting,  and  still 
more  rarely  unequal.  In  cases  of  aortic  regurgitation  it  is  quick, 
jerking,  colla^Aing,  and  a  longer  interval  than  natural  is  some- 
times observed  between  the  apex-beat  or  systolic  sound  and  the 
pulsation  in  remote  arteries.  Visible  pulsation  of  su])crticial 
arteries  is  frequently  marked.  Turgescence  of  the  jugular  and 
other  veins,  and  dropsy,  occur  at  a  later  period  than  in  cases  of 
mitral  lesions,  and  are  much  oftener  wanting.  Dyspnoea  is  leae 
marked  than  in  obstructive  or  regurgitant  lesions  of  equal 
amount  atfecting  the  mitral  valves  and  orifice.  Cough  and 
muco-seroua  expectoration  and  htemoptysis  are  comparatively 
infrequent.  Pulmonary  apoplexy  very  rarely,  if  ever,  occurs  ae 
a  pathological  effect.  Gidema  of  the  lunge  is  leas  frequent.  All 
symptoms  and  effects,  in  fact,  referable  to  the  respiratory  system, 
are  less  frequent  and  marked  than  in  cases  of  mitral  regurgitant, 
and  still  less  than  in  mitral  obstructive  lesions. 
-  Lesions  affecting  the  aortic,  as  well  as  the  mitral,  valves  or 
orifiee,  and  involving  considerable  obstruction  or  regurgitation, 
are  in  certain  cases  remarkably  latent  and  obscure  as  regards  the 
symptoms  and  pathological  effects.  The  diagnosis  rt'tfts  on  the 
physical  signs.  Aortic  lesions,  also,  may  exist,  and  give  rise  to 
physical  signs,  without  involving  much  or  any  obetruction  or 
regurgitation,  and  are  therefore  innocuous  as  regards  immediate 
danger. 
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The  obstructive  and  regurgitant  varieties  of  mitral  and  aortic 
lesions  are  found  in  various  combinations  in  difterent  cases.  The 
diagnosis  is  then  based  on  the  union  of  the  cliaracters  dintinctive 
of  the  varieties  severally.  The  physical  signs  characteristic  of 
each  variety  can  generally  be  distinguished  in  these  combina- 
tions. 

DIAGNOSTIC   CHARACTERS  OP  TRICUSPID   LESIONS. 

Physical  Signs. — A  systolic  regurgitant  murmur  referable  to 
the  tricuspid^  orifice  is  rare  even  among  the  cases  in  which  re- 
gurgitation through  this  orifice  takes  place.  Regurgitation  in 
consequence  of  widening  of  the  tricuspid  orifice,  without  a  cor- 
responding increase  of  the  size  of  the  valves,  is  not  an  uncommon 
result  of  enlargement  of  the  right  side  of  the  heart  consequent 
on  mitral  obstruction  or  regurgitation.  The  regurgitant  current, 
however,  rarely  gives  rise  to  a  murmur,  probably  because  the  * 
muscular  power  of  the  right  ventricle,  weakened  by  dilatation, 
is  not  sufficient  to  propel  the  current  with  force  enough  to  pro- 
duce an  audible  sound.  For  the  same  reason  a  murmur  is  not 
always  present  in  the  exceedingly  few  instances  of  tricuspid  re- 
gurgitation occurring  in  consequence  of  organic  changes  analo- 
gous to  those  which  aftect  the  mitral  valves.  The  rule,  then, 
which  is  applicable  to  mitral  lesions,  viz.,  that  a  murmur  is 
present  in  the  vast  majority  of  cases,  cannot  be  applied  to  tri- 
cuspid lesions ;  and,  hence,  absence  of  murmur  is  not  proof  that 
the  latter  do  not  exist.  A  tricuspid  regurgitant  murmur,  how- 
ever, is  sometimes  observed.  It  is  rarely  intense  or  rough,  and 
is  usually  low  in  pitch.  Its  maximum  of  intensity  is  at  or  above 
the  xiphoid  cartilage.  It  is  heard  within  circumscribed  limits, 
and  is  feeble  or  lost  over  the  apex  of  the  heart.  Since  tricuspid 
lesions,  not  congenital,  arc  in  most  instances  associated  with 
lesions  of  one  or  more  of  the  valves  of  the  left  side  of  the  heart, 
a  tricuspid  regurgitant  murmur,  when  present,  accompanies  a 
murmur,  or  murmurs,  referable  to  the  mitral  or  aortic  orifice,  or 
to  both  these  orifices.  It  is  to  be  distinguished  from  the  latter 
by  differences  in  pitch  and  quality,  in  addition  to  the  diflerence 
of  situation  at  which  its  maximum  of  intensity  is  observed. 

Tricuspid  regurgitation  must  diminish  the  intensity  of  the 
pulmonic  second  sound.     If  the  tricuspid  valves  be  injured,  the 
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tricuspid  portion  of  the  valvniar  element  of  the  first  sound  mnflt 
also  be  iriipaired. 

A  tricuBpid  direct  murmur  is  one  of  the  rare  curiosities  of 
medical  experience.  Tliia  murmur  is  best  heard  at  or  just  above 
the  xiphoid  cartilage.  I  have  never  met  with  a  case  in  which  a 
tricuspid  murmur  existed  without  a  corresponding  mitral  mur- 
mur. In  the  following  ease,  there  is  reason  to  believe  that  these 
two  mnminra  were  associated:  A  female  patient  was  sent  to 
mj  clinic  \>y  Dr.  George  K.  Smith,  of  Brooklyn.  She  had  an 
aortic  direct,  and  a  loud  pre-aysfolic  murmur.  The  patient  re- 
mained under  the  observation  of  Dr.  Smith,  and  died  about  a 
year  afterward.  On  examination  after  death  the  aortic  valves 
were  found  to  be  thickened  and  the  free  border's  wei-e  studded 
with  email  vegetations.  The  mitral  curtains  were  adherent  at 
their  sides  leaving  an  opening  which  only  admitted  the  end  of 
the  little  finger.  The  tricuspid  valves  presented  the  same  kind 
of  lesions,  the  opening  being  contracted  so  as  to  admit  only  one 
finger.  Both  auricles  were  much  dilated,  the  right  more  so  than 
the  left.  The  ventricles  were  moderately  enlarged,  dilatation 
predominating  over  hypertrophy. 

Dr.  Smith,  who  is  an  expert  in  auscultation,  is  convinced  that, 
in  this  case,  there  wns  a  trit'uspid,  as  well  as  a  mitral,  direct 
mumiHr.  Ilis  conviction  is  based  on  the  fact  that  the  pre- 
systolic niurmnr  was  heard,  not  only  around  the  apex,  but  at, 
and  to  the  right  of,  the  ensiform  cartilage. 

Tricuspid  obstructive  lesions  must  diminish  the  intensity  of 
the  pulmonic  second  sound  of  the  heart. 

A  systolic  tricuspid  regurgitant  and  a  diastolic  tricuspid  direct 
murmur  may  he  associated.  I  have,  however,  no  practical 
knowledge  of  this  combination. 

Free  regnrgifation  through  the  tricuspid  orifice,  with  great 
dilatatiou  of  the  right  auricle  and  byiwrtrophy  of  ihe  riglt 
ventricle,  may  occasion  a  strong  impulse  felt  at  the  base  of  the 
heart,  to  the  right  of  the  sternum,  simulating  aneurism. 

Symptoms  and  Pathological  Effects. — Regurgitant  and  obstruc- 
tive lesions,  situated  at  the  tricuspid  orifice,  do  not  prodm* 
those  immediate  ettbcte  on  the  respiratory  system  ami  the 
pulse  which  pertain  to  analogous  lesions  seated  at  the  mitral 
orifice.  They  do  not  tend  directly  to  give  rise  to  dyspnea, 
hfemoptysis,  extravasation,  &c.,  which  are  dependent  on  pultuo- 
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nary  congestion.  They  do  not  occasion  irregularity,  inequality, 
weakness,  &c.,  of  the  pulse.  Their  immediate  effects  are  mani- 
fested in  the  systemic  venous  system.  Congestion  of  the  sys- 
temic veins  is  a  direct  result  proportionate  to  the  degree  of 
obstruction  or  regurgitation.  Symptoms  denoting  this  result 
are  turgescence  of  the  jugular  and  other  veins ;  undulation  and 
venous  pulsation  produced  either  by  the  contraction  of  the  right 
ventricle,  or  by  the  auricular  contraction,  or  by  both ;  lividity 
due  to  accumulation  in  the  venous  radicles.  A  pathological 
effect  of  the  congestion  of  the  systemic  veins  is  general  dropsy. 
This  effect  occurs  more  directly  and  at  a  much  earlier  period 
when  tricuspid  lesions  exist,  than  when  it  depends  on  dilatation 
of  the  right  cavities  consequent  on  valvular  lesions  situated  at 
the  left  side  of  the  heart.  Cerebral  apoplexy  is  more  likely  to 
be  dependent  on  tricuspid  than  on  mitral  or  aortic  lesions,  ex- 
clusive of  the  instances  in  which  this  affection  proceeds  from 
fibrinous  plugs  detached  from  within  the  heart-cavities. 


DIAGNOSTIC   CHARACTERS  OP   PITLMONIC   LESIONS. 

Physical  Signs. — Lesions  situated  at  the  pulmonic  orifice  may 
give  rise  to  a.murmur  with  the  first  sound  of  the  heart,  which, 
following  the  plan  pursued  in  naming  the  mitral  and  aortic 
murmurs,  should  be  called  a  pulmonic  direct  murmur.  This 
murmur  has  its  maximum  of  intensity  in  the  second  intercostal 
space  on  the  left  side  of  the  sternum,  the  situation  where  the 
pulmonic  second  sound  of  the  "heart  may  be  isolated  from  the 
aortic  second  sound.  It  may  be  propagated  thence  for  a  certain 
distance  in  a  direction  towards  the  left  clavicle,  but  not  in  the 
direction  of  the  aorta,  and  it  is  not  heard  over  the  carotids. 
The  non-transmission  into  the  carotids  is  a  capital  point  in  dis- 
criminating this  murmur  from  an  aortic  direct  mummr.  The 
fact  of  the  maximum  of  intensity  in  the  second  intercostal 
space  is  not  distinctive,  for  this  is  sometimes  true  of  an  aortic 
direct  mumur.  To  be  considered  as  evidence  of  pulmonic 
lesions,  not  only  must  the  murmur  be  referable  to  the  pulmonic 
orifice,  but  it  must  be  an  organic  murmur.  Attention  to  the 
several  points  already  considered,  will  enable  the  auscultator  to 
determine  that  it  is  not  inorganic.     It  has  already  been  stated 
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that  pressure  over  the  pulmonary  artery  in  young  subjects,  with 
the  Btetiioseope,  will  aonietiniea  develop  a  murmur  in  this  vessel. 
Pressure  from  some  cause  within  the  ehest  may  alsu  cause  a 
murmur  referable  to  this  artery.  It  has  boen  observed  in  cases 
■"n  which  the  pressure  on  the  vessel  was  produced  by  an  aneii- 
risnial  tumor,  a  morbid  deposit  within  the  pericardium,  enlargetl 
bronchial  glands,  and  a  solidified  portion  of  lung.'  It  must  be 
difficult,  in  some  instances,  to  eliminate  these  several  sources  of 
fallacy.  A  pulmonic  murmur  may  be  quite  intense.  I  have 
met  with  an  example  of  a  musical  murmur,  systolic  and  dias- 
tolic, persisting  through  the  whole  heat,  in  other  words,  con- 
tinuous, dibtiuctiy  referable  to  the  pulmonic  artery,  aud  so  loud 
as  to  be  heard  with  the  ear  in  close  proximity  to,  without  being 
in  contact  with,  the  walls  of  the  cheat. 

A  diastolic  murmur  may  flccomfwiny  insufficiency  of  the  pul- 
monic valve,  constituting  a  pulmonic  regurgitant  mnrmnr.  It 
must  be  difficult  to  distinguish  between  this  and  an  aortic  regur- 
gitant murmur,  except  the  nmrmur  be  accompanied  by  a  pul- 
monic direct  murninr,  and  not  by  an  aortic  direct  murmur.  In 
the  vast  majority  of  the  eases  in  which  a  diastolic  murmur  is 
present,  it  is  either  an  aortic  regurgitant,  or  a  mitral  direct 
murmur. 

Lesions  involving  injury  to  the  pulmonic  valve  must  impair 
the  intensity  and  distinctness  of  the  pulmonic  second  sound 
of  the  heart. 

A  pulmonic  direct  and  a  pulmonic  regurgitant  murmur  raay 
be  associated  in  the  same  case,  or  either  may  be  present  without 
the  other.  Pulmonic  lesions,  however,  exclusive  of  congenital 
malformations,  are  so  rare,  that  the  opportunities  of  any  clinical 
observer,  however  large  his  experience,  for  studying  the  physical 
signs,  are  extremely  limited.  Hypertrophy  of  the  right  ventricle, 
which  is  produced  by  obstructive  or  regurgitant  lesions  of  the 
pulmonic  oritice,  involves  augmented  intensity  of  the  tricuspid 
valvular  element  of  the  first  sound,  and  an  impulse  in  the  epi- 
gastrium. 

A  remarkable  case  in  which  a  continuous  loud  murmur  was 
produced  at  the  pulmonic  orifice,  occurred  in  the  practice  of 
Dr.  William  ^L  Chamberlain,  of  New  York.     The  patient,  a 
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broker's  agent,  aged  about  40,  bad  long  suffered  from  palpita- 
tion, but  continued  to  pursue  his  business  which  required  con- 
siderable activity.  A  fortnight  before  his  death  he  became 
suddenly  ill  with  chills,  increased  disturbance  of  heart,  dysp- 
noea, and  general  malaise.  I  saw  him  with  Dr.  Chamberlain  a 
few  hours  before  his  death.  The  physical  signs  were  as  follows: 
The  apex-beat  was  in  the  sixth  intercostal  space,  without  the 
linea  mammalis,  and  the  superficial  cardiac  space  was  increased. 
Cardiac  impulses  were  felt  in  all  the  intercostal  spaces  between 
the  base  and  apex.  A  well-marked  purring  thrill  was  felt  when 
the  hand  was  placed  over  the  pnecordia.  At  the  apex  there  was 
no  murmur.  At  the  base,  on  the  right  side  of  the  sternum, 
there  was  no  murmur.  There  was  no  murmur  in  the  carotids. 
Between  the  third  and  fifth  rib,  on  the  left  side  of  the  sternum, 
there  was  an  extremely  loud,  rough,  continuous  murmur.  Mi- 
tral and  aortic  lesions  being  excluded  by  the  foregoing  results 
of  physical  exploration,  the  existence  of  some  anomalous  condi- 
tion was  inferred,  and  aneurism  of  the  heart  was  suspected. 

The  autopsy  revealed  a  cavity  of  the  size  of  a  pullet's  egg 
between  the  pulmonary  artery  and  the  aorta,  with'  an  opening 
of  the  size  of  a  crow's-quill  into  the  right  ventricle  just  below 
the  sigmoid  valves.  The  opening  was  evidently  of  recent  date. 
The  cavity  was  empty,  and  lined  by  a  membrane  which  was 
e\'idently  of  old  date.  No  other  opening  into  this  cavity  existed. 
The  pericardium  was  universally  adherent  by  firm  adhesions. 
The  heart  was  considerably  enlarged,  the  enlargement  being 
chiefly  seated  in  the  left  ventricle,  and  dilatation  predominating. 
The  aortic,  the  pulmonic,  the  tricuspid,  and  the  mitral  valves 
were  healthy.  The  left  ventricle  was  filled  with  soft,  black  clots. 
The  right  ventricle  contained  a  white  clot  closely  adherent  to 
the  tendinous  cords  and  the  trabeculre. 

The  passage  of  the  blood  into  this  cavity  during  the  ven- 
tricular systole,  and  its  return  into  the  ventricle  during  the 
diastole,  plainly  occasioned  the  loud  continuous  murmur.  It 
was  concluded  that,  prior  to  the  production  of  the  cavity, 
there  was  a  collection  of  liquid,  derived  from  the  pericardial 
sac,  which  accumulated  in  this  situation  in  consequence  of  the 
jjericardial  adhesions;  and  that,  perforation  taking  place,  the 
liquid  was  evacuated  into  the  right  ventricle.  This  collection  of 
liquid  must  have  formed  a  tumor  pressing  upon  the  aorta  and 
pulmonary  artery ;  hence,  the  enlargement  of  the  heart.     The 
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perforation  and  discharge  of  the  liquid  into  the  ventricnlar 
cavity  jirobfibly  took  place  at  the  time  of  the  sudden  illness  a 
fortnight  before  the  death  of  the  patient. 

The  right  pleural  cavity  contained  a  large  quantity  of  drop- 
sical effusion,  and  there  was  also  considerable  effusion  into  the 
left  pleural  cavity.  The  liver  was  much  enlarged.  There  were 
not  multiple  abscesses  in  this  organ,  or  elsewhere,  denoting 
pyiemia. 

Si/niptnms  and  Pathologieal  Effects. — ^The  primary  effect  of  oh- 
Btrnctive  or  regnrgitant  lesious  situated  at  the  pulmonic  orifice 
is  enlargement  of  the  right  ventricle.  The  secondary  and  remote 
eftects,  and  the  symptoms  thereon  dependent,  are  essentially 
those  which  are  occasioned  by  tricuspid  lesions,  being  due  to 
distension  of  the  right  auricle,  tricuspid  regurgitation,  and 
congestion  of  the  systemic  veins. 


TREATMENT   OF    LESIONS    AFFECTISl)    THE    VALVES    AND    0It!FICE3    OF 
THE    HEART. 


"With  reference  to  the  management  of  patients  affected  with 
chponie  valvular  lesions,  several  important  considerations,  which 
have  been  already  presented,  are  to  ho  kept  in  mind. 

1.  The  anatomical  changes  which  the  valves  and  orifices  have 
undergone  are  irremediable,  and  therefore  do  not  claim  any  spe- 
cial medicinal  treatment.  The  existing  lesions  must  remain. 
The  damage  which  they  have  occasioned  cannot  be  repaired. 
Medication  employed  for  that  object  will  be  worse  than  useless. 
The  morbid  processes  giving  rise  to  the  lesions  have  occurred 
long  before  the  symptoms  of  an  organic  affection  of  the  heart 
became  developed.  In  the  majority  of  cases  the  origin  of  the 
affection  maj'  he  dated  at  an  attack  of  acute  rheumatism  several 
years  prior  to  the  period  when  ailments  referable  to  the  heart 
are  first  experienced.  The  changes  incidental  to  these  proccBees 
have,  in  the  meantime,  been  slowly  progressive.  They  will, 
probably,  continue  to  progress,  involving  more  and  more  damaga 
This  we  cannot  expect  to  prevent,  but  something  can  he  done 
to  retard  their  progress,  and  more  especially,  to  control  their 
primary  eftects. 

Those  facts  not  being  always  sufficiently  appreciated,  pnicti- 
.tioneri  sometimes  employ  mercury  and  otlier  remedies  called 


TREATMENT    OF    VALVULAR    LESIONS.  245 

alteratives,  with  a  view  to  the  removal  of  morbid  material  de- 
posited on  or  about  the  valves.  I  have  met  with  cases  in  which 
depletion,  low  diet,  counter-irritation,  &c.,  were  resorted  to,  under 
the  idea  that  the  lesions  involved  persisting  chronic  inflamma- 
tion of  the  endocardial  membrane.  These  measures  cannot 
fail  to  aggravate  the  cardiac  symptoms,  and  to  expedite  effects 
which  it  is  a  great  object  of  the  management  to  postpone  as 
long  as  possible. 

2.  Lesions  may  exist,  giving  rise  to  murmurs  more  or  less 
intense,  but  without  producing  any  immediate  morbid  effects, 
inasmuch  as  they  involve  little,  if  any,  obstruction  or  regurgi- 
tation, and  consequently  have  not  led  to  enlargement  of  the 
heart.  Such  lesions  may  remain  for  an  indefinite  time  latent  or 
innocuous,  but  there  is  a  probability  of  their  leading,  at  some 
future  period,  to  serious  results.  These  cases,  therefore,  claim 
a  certain  amount  of  watchfulness  and  supervision.  The  exist- 
ence of  a  cardiac  murmur  dependent  on  latent  or  innocuous 
lesions  is  often  ascertained  by  accident,  there  being  no  symptoms 
of  disease  referable  to  the  heart.  I  have  repeatedly  met  with 
it  in  examining  persons  who  considered  themselves  in  perfect 
health.  These  persons  are  in  no  immediate  danger,  and  it  would 
give  rise  to  needless  alarm  to  inform  them  that  they  have  an 
organic  aflection  of  the  heart,  since  it  is  a  common  notion  that 
any  such  aflfection  involves  liability  to  sudden  death.  There  is, 
however,  a  prospective  danger  not  to  be  overlooked.  In  exami- 
nations for  life  assurance  it  is  not  uncommon  for  organic  mur- 
murs to  be  discovered  when  there  had  been  no  ground  for  the 
suspicion  of  any  cardiac  disease.  In  such  cases,  although  the 
heart  be  not  enlarged,  and  there  are  no  present  symptoms  of 
disease,  the  application  for  assurance  should  undoubtedly  be 
rejected  in  view  of  the  prospective  danger  incident  to  enlarge- 
ment. 

3.  Even  when  lesions  exist  which,  involving  more  or  less  ob- 
struction or  regurgitation,  have  induced  considerable  enlarge- 
ment of  the  heart,  it  by  no  means  follows  that  the  immediate 
danger  is  great.  I  have  known  many  persons  who  for  many 
years  have  had  valvular  lesions  with  more  or  less  enlargement  of 
the  heart,  but  who  did  not  consider  themselves  as  invalids,  and 
some  of  whom  were  engaged  in  active  business.'    In  such  cages 
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the  organic  aftectiou  does  not  call  for  active  therapeutical  u 
ui-es ;  but  knowledge  of  the  existence  of  the  cardiac  aft'ection  ia 
highly  iniportdiit  to  the  practitioner,  and  should  influence  his 
advice  as  regai-ds  habits,  regimen,  Ac,  as  well  as  his  treatment 
of  intercurrent  diseases.  The  tolerance  of  lesions  in  some  in- 
stances is  truly  reniarbable.  For  example,  a  hoy,  aged  eleven 
years,  presenting  three  organic  murmurs,  viz.,  a  mitral  regurgi- 
tant, an  aortic  direct,  and  an  aortic  regurgitant,  with  much 
cardiac  enlargement,  the  pnecordia  projecting  and  the  apex 
beating  half  an  inch  without  the  nipple,  not  only  made  no  com- 
plaint of  symptoms  referable  to  the  heart,  but  was  able  to  take 
violent  exercise,  and  to  engage  in  rough  sports  with  ajiparently  as 
much  ease  as  any  of  his  comjianions.  My  records  furnish  many 
instnucefl  of  a  similar  character.  In  these  cases  the  physical 
signa  denote,  iu  association  with  the  valvular  lesioua,  enlarge- 
ment by  liypertrophy,  not  by  dilatation,  and  the  action  of  the 
heart  is  vigorous. 

4.  The  enlargement  of  the  heart  being  dependent  upon,  and, 
as  a  rule,  proportionate  to,  the  amount  of  obstruction  or 
regurgitation,  or  h<ith,  occasioned  by  valvular  lesions,  the  ab- 
normal size  of  the  heart  may,  in  general,  be  taken  as  a  criterion 
of  the  importance  to  be  attached  to  the  lesions.  As  long  as 
valvular  lesions  exist  without  liaving  induced  enlargement  of 
the  heart,  they  give  rise,  aa  a  rule,  to  no  appreciable  evil  con- 
Betjuences,  if  the  liability  to  embolism,  from  plugs  of  fibrin  or 
detached  morbid  growths  from  within  the  heart,  be  excepted. 
The  primary  morbid  ettects  of  these  lesions  are  exerted  upon 
the  heart,  ending  sooner  or  later,  in  its  enlargement;  and  the 
symptonia  of  cardiac  disease  represent  secondary  and  remote 
effects  of  the  valvular  lesions,  the  latter  effects  following,  and  in 
a  great  measure  depending  upon  the  enlargement  induced  by  the 
lesions. 

5.  The  secondary  and  remote  effects  of  valvular  lesions,  as  a 
rule,  are  not  developed  eo  long  as  the  enlargement  of  the  heart 
is  by  hypertrophy,  unless,  from  fatty  degeneration  or  some  other 
cause,  weakness  of  the  organ  has  been  induced.  Obstructive 
and  regurgitant  lesions  tend  first,  as  a  rule,  to  produce  hyper- 
trophy. The  muscular  walls  increase  in  thickness  up  to  a  certain 
limit.  When  this  limit  is  reached,  dilatation  of  the  cavities 
ensues,  and,  finally,  predominates  over  the  hypertrophy.  The 
increased  power  of  the  organ,  incident  to  the  hypertrophy,  com- 
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pensates  for  the  immediate  consequences  of  obstruction  and  re- 
gurgitation. The  hypertrophy  is  thus  a  conservative  provision 
to  obviate  the  evils  of  obstructive  and  regurgitant  lesions.  The 
patient  is  comparatively  safe  as  long  as  hypertrophy  predomi- 
nates. The  secondary  and  remote  effects  are  incident  to  the 
dilatation  which  takes  place  after  the  hypertrophy  has  reached 
its  limit.  The  immediate  danger,  other  things  being  equal,  is 
proportionate  to  the  amount  of  predominance  of  the  dilatation. 
This  is  because  the  heart  is  weakened  in  proportion  to  the  pre- 
dominance of  dilatation.  Weakness  of  the  organ,  due  to  fatty 
degeneration  or  other  causes  than  dilatation,  will  also  favor  the 
development  of  the  secondary  and  remote  effects  of  valvular 
lesions.  These  facts  are  of  great  importance  in  their  bearing  on 
the  treatment  of  patients  affected  with  these  lesions. 

In  view  of  the  foregoing  considerations,  the  main  objects  of 
treatment  which  relate  directly  to  the  condition  of  the  heart,  in 
the  early  stage  of  valvular  lesions,  are,  Ist.  To  prevent,  or,  as 
far  as  possible,  to  retard,  the  progressive  anatomical  changes 
incident  to  the  existing  lesions;  and,  2d.  To  obviate  the  ten- 
dency to  weakness  and  dilatation  of  the  heart. 

The  anatomical  changes  seated  in  the  valves  and  orifices  give 
rise  to  the  varied  morbid  appearances  which  have  been  men- 
tioned* in  Chapter  III.  These  changes  cannot  be  reached  by 
any  special  remedies.  Their  progress  can  only  be  indirectly 
affected  by  preventing  overstraining  of  the  valves,  which  must 
occur  whenever  the  organ  is  unduly  excited  or  overtasked,  and 
by  avoiding  the  causes  which  favor  renewal  of  inflammation  of  ^ 
the  endocardium^  Excessive  muscular  exercise,  great  mental 
excitement,  the  intemperate  use  of  alcoholic  stimulants,  &c., 
promote  the  progress  of  valvular  lesions,  by  exciting  unduly  and 
overtasking  the  heart.  Patients  with  valvular  lesions  devoid  of 
immediate  danger,  should  pursue  a  course  of  life  which,  as  far 
as  practicable,  will  be  exempt  from  causes  inducing  great  dis- 
turbance of  the  circulation.  In  pointing  out  the  regimen,  habits, 
&c.,  however,  the  importance  of  fostering  the  muscular  power  of 
the  heart,  to  which  reference  will  be  presently  made,  is  not  to  be 
lost  sight  of.  The  causes  favoring  the  development  of  endo- 
carditis, are,  in  general,  those  which  tend  to  give  rise  to  rheuma- 
tism, since  in  the  vast  majority  of  cases  endocardial  inflammation 

1  Vide  page  128. 
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is  of  rheumatic  origin.  X^niisual  exposure  to  the  vieiasitiidi^s  of 
the  weather  are  regarded,  jierhaps  justly,  as  often  determiDitig 
an  attack  of  rheumatiBiii  when  the  diathesis  exists.  The  ex- 
istence of  the  diathesis  is  shown  by  the  previous  occurrence  of 
one  or  more  rheumatic  attacks  in  the  majority  of  the  peraona 
affected  with  valvular  lesions,  the  origin  of  the  latter  being  ref- 
erable, in  such  cases,  to  a  former  attack  of  rheiimatiera.  A 
fresh  attack,  exposing  the  patient  to  a  renewal  of  the  endo- 
carditis, is  a  calamity  to  ho  averted,  if  possible,  by  avoiding  the 
exciting  caiiBes  as  far  as  these  are  appreciable.  In  fulfilling  this 
object  of  treatment,  hygienic  regulations  are  chiefly  involved. 
Judicious  management  will  undoubtedly  do  something  toward 
rendering  the  pi-ogresa  of  the  lesions  more  slow  than  would 
otherwise  he  the  case ;  hut  we  can  hardly  expect  to  ari-est  their 
progress.  If,  however,  they  are  very  slowly  progressive,  life  and 
comfortable  health  may  be  prolonged  for  an  indefinite  period, 
perhaps  even  to  an  advanced  stage. 

The  same  hygienic  regulations  are  equally  important  with 
reference  to  the  second  object,  viz.,  to  obviate  the  tendency  to 
weakness  and  dilatation  of  the  heart.  The  judicious  manage- 
ment of  patients  affected  with  valvular  lesions  prior  to  the  de- 
velopment of  the  secondary  and  remote  effects  of  these  lesions, 
depends,  in  a  great  measure,  on  a  proper  appreciation  of  this  ob- 
ject. It  has  been  said  that  the  treatment  of  valvular  lesions 
virtually  resolves  itself  into  that  designed  to  prevent  and  di- 

Iminish  enlargement  of  the  heart.  This  involves  an  important 
error  as  well  as  an  imjiortant  truth.  It  is  highly  desirable  to 
prevent  dilatation  but  not  to  arrest  hypertrophy.  On  the  con- 
trary, if  enlargement  must  occur  as  a  result  of  obstructive  or  re- 
gurgitant lesions,  hyi)ertrophy  is  to  be  encouraged,  if  by  so  doing, 
dilatation  may  be  prevented.  The  serious  evils  of  valvular  lesions, 
as  we  have  seen,  occur  when  the  limit  of  hypertrophy  has  been 
peached  and  dilatation  predominates.  In  the  predominance  of 
hypertrophy  may  be  said  to  consist,  in  a  great  measure,  the 
security  of  the  jmtient.  This  remark  is  also  applicable  to  the 
muscular  power  of  the  heart.  So  long  as  the  organ  acts  with 
vigor,  the  secondary  and  remote  evils  are  deferred.  Weakness  of 
the  heart  leads  to  these  evils.  Weakness  predisposes  to  dilata- 
tion, aud,  conversely,  dilatation  involves  weakness.  To  prevent 
weakness  and  dilatation,  then,  in  the  early  stage  of  valvular 
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lesions,  is  the  great  object  of  treatment  so  far  as  it  relates  directly 
to  the  condition  of  the  heart. 

Undue  excitement  and  overtasking  of  the  heart  induce  weak- 
ness and  favor  dilatation.  The  muscular  power  here,  as  in  other 
situations,  is  exhausted  by  too  great  exertion,  and  the  walls  yield 
more  readily  to  distension,  under  these  circumstances,  from  the 
accumulation  of  blood  within  the  cavities.  The  causes,  already 
referred  to,  which  excite  unduly  and  overtask  the  heart,  viz., 
excessive  muscular  exercise,  mental  excitement,  the  intemperate 
use  of  alcoholic  stimulants,  &c.,  are,  therefore,  to  be  avoided  with 
respect  to  the  second,  not  less  than  the  first,  object  of  treatment. 
Exercise,  however,  within  certain  limits,  is  highly  important  with 
a  view  to  the  preservation  of  the  power  of  the  heart's  action. 
Patients  aftected  with  obstructive  or  regurgitant  lesions  will  re- 
tain a  compensatory  vigor  of  the  heart,  and  the  epoch  when  di- 
latation succeeds  hypertrophy  will  be  postponed,  for  a  longer 
period  by  habits  which  involve  a  judicious  amount  of  exercise 
than  by  a  life  of  complete  repose.  Active  occupations,  whether 
pursued  as  a  calling  or  for  amusement,  or  with  reference  merely 
to  exercise,  should  not  be  abandoned.  Persons  under  the  ne- 
cessity of  performing  daily  manual  labor  will  do  better  to  con- 
tinue to  work,  as  far  as  they  are  able  without  inconvenience,  than 
to  become  fixtures  in  the  wards  of  a  hospital.  They  who  are 
above  this  necessity  should  either  follow  some  active  pursuits  or 
engage  in  sports  which  demand  a  certain  amount  of  physical 
activity.  Indolence  or  inaction  of  the  muscular  system  tends  to 
produce  weakness  of  the  heart  and  favors  fatty  degeneration, 
thereby  contributing  to  the  production  of  dilatation  rather  than 
hypertrophy.  The  rules  which  should  govern  exercise  have  al- 
ready been  considered  in  connection  with  the  treatment  of  hyper- 
trophy, to  which  the  reader  is  referred.*  These  rules  are  appli- 
cable to  cases  of  valvular  lesions,  with  or  without  hyi)ertrophy. 
They  are,  of  course,  not  to  the  same  extent  applicable  to  cases  in 
which  the  lesions  have  already  led  to  dilatation. 

The  diet  suited  to  obviate  a  tendency  to  weakness  and  dilata- 
tion is  that  best  adapted  to  healthy  nutrition.  Healthy  nutri- 
tion, and  thereby  the  muscular  vigor  of  the  heart,  require  blood 
rich  in  nutritive  materials.  A  poor  and  insuflicient  diet  tends 
to  hasten  the  evils  resulting  from  valvular  lesions.     The  diet 

>  Chap.  I,  page  77.  • 
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should  embrace  a  fair  proportion  of  animal  food.  Liqiiida  ebnuid 
be  taken  spariugly,  tbe  object  being  to  secure  a  good  quality,  but 
not  to  iiicreaee  tbe  quantity,  of  Wood,  Restrictions,  as  respects 
fatty  substances  and  tbose  readily  converted  into  fat,  are  im- 
portant if  there  be  grounds  to  suspect  a  disposition  to  fatty  de- 
generation. The  articles  of  food  should  be  adapted  to  the  diges- 
tive powers.  The  action  of  the  heart,  as  is  well  known,  is  liable 
to  be  disturbed  through  its  syrapatbetic  connection  with  tbe 
stomacb,  wbcu  digestiou  is  labored  or  imperfect.  Dyspeptic  dis- 
orders will  cbiim  appropriate  treatment.  Tonics  and  stimulants, 
in  moderate  quantity,  are  indicated  whenever  the  digestive 
powers  are  enfeebled.  Exercise  in  the  open  air,  within  proper 
HmitB,  is  important  with  reference  to  its  influence  on  digeation. 
Cheerfulness  and  mental  recreation  are  desirable  for  the  same  end, 

Ojiposite  conditions  of  the  blood  alike  tend  to  weakness  and 
dilatation,  viz.,  plethora  and  aniemia.  If  the  blood  be  too  abun- 
dant and  tlie  red  globules  in  excess,  the  heart  is  overtasked  and 
undnly  stimulated.  Bloodletting,  under  these  circumstances, 
may  sometimes  be  appropriate.  But  it  should  be  employe*!  with 
discrimination  and  great  circumspection,  inasmuch  as  the  im- 
poverishment caused  by  its  injudicious  employment  ia  a  condi- 
tion worse  than  plethora.  In  general,  other  methods  of  deple- 
tion, which  are  not  spoliative,  are  to  be  preferred,  viz.,  saline 
laxatives  and  diuretics,  in  conjunction  with  a  dry  diet.  Aatemia 
is  a  far  more  unfavorable  condition  than  plethora,  and  claims 
efficient  ti-eatnieut  with  chalybeate  tonics,  nutritious  diet,  Ac 
The  sj-mptonis  referable  to  the  heart,  in  some  coses  of  valvular 
lesions,  are,  in  a  great  measure,  due  to  functional  disorder  inci- 
dent to  antemia,  and  when  the  anremic  condition  is  removed,  all 
the  symptoms  may  disappear.  Tliis  fact  should  be  ttorue  in 
mind.  Tbe  practitioner  is  liable  to  consider  all  the  symptoms  as 
resulting  directly  and  exclueively  from  the  lesions,  and,  conse- 
quently, is  led  to  exaggerate  the  immediate  danger  from  the 
latter.  Patients  who  suffer  much  from  palpitation,  Ac,  when 
aniemia  is  conjoined  with  valvular  lesions,  may  experience  no 
inconvenience  when  the  blood  is  restored  to  its  normal  condition. 
This  is  intelligible  in  view  of  the  well-known  fact  that  aneemia 
often  gives  rise  to  functional  disorder  of  the  heart  when  this 
organ  is  free  from  organic  disease. 

The  treatment  of  valvular  lesions,  as  thus  far  considered,  has 
reference  to  the  condition  of  the  heart  prior  to  the  period  when 
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dilatation  has  ensued,  either  enlargement  of  the  organ  not  having 
taken  place,  or  hypertrophy  being  a«  yet  predominant.  The 
secondary  and  remote  effects  of  valvular  lesions,  as  has  been 
seen,  for  the  most  part  occur  after  dilatation  predominates  over 
hypertrophy.  It  remains  to  notice  the  treatment  due  to  the 
condition  of  the  heart  at  this  stage,  and  the  treatment  of  the 
secondary  and  remote  effects. 

So  far  as  the  heart  is  concerned,  the  treatment  at  this  stage 
is  essentially  that  which  has  been  already  considered  in  connec- 
tion with  the  subject  of  dilatation.*  Extrinsic  circumstances 
affecting  the  circulation,  such  as  exercise,  mental  emotions,  &c., 
now  occasion  symptoms  of  disturbance  much  more  marked, 
and  attended  with  far  greater  inconvenience.  The  ability  to 
take  exercise  without  palpitation  and  dyspnoea  is  diminished, 
and  quietude  may  be  indispensable.  Within  the  limits,  how- 
ever, to  which  exercise  may  be  borne  without  discomfort,  it  is 
still  desirable.  A  nutritious,  sustaining  diet  is  not  less  indicated. 
Attention  to  the  condition  of  the  stomach  is  equally  important. 
Bloodletting  is  much  more  rarely,  if  indeed  it  be  ,ever,  called 
for.  .Plethora,  if  it  exist,  claims  methods  of  depletion  which 
are  not  spoliative.  Anaemia  demands  the  samtf  efficient  measures. 
The  general  object  is  to  increase,  if  possible,  the  muscular  power  \ 
of  the  heart.  It  is  doubtful  whether  this  object  is  promoted  by 
any  remedies  whicli  exert  a  direct,  special  effect  u[)on  the  heart. 
Nux  vomica  or  strychnia  and  arsenic,  given  in  minute  doses  and 
long  continued,  have  been  advocated  as  remedies  having  such  an 
effect. 

At  this  stage,  not  only  is  the  heart  enfeebled,  but  the  rhythm 
of  its  action  is  often  disturbed,  as  denoted  by  irregularity,  inter- 
mittency,  and  inequality  of  the  pulse.  Remedies  designed  to 
tranquillize  and  regulate  the  movements  of  the  organ  are  now 
indicated.  For  this  end,  digitalis  often  proves  a  valuable 
remedy.  Care  is  to  be  taken  not  to  give  this  remedy  to  the 
extent  of  retarding  too  much  the  heart's  action.  Observing 
proj)er  caution  in  this  respect,  the  action  of  the  heart  not  only 
becomes  more  regular  under  its  use,  but  the  contractions  of  the 
ventricles  appear  to  take  place  with  greater  power  and  complete- 
ness, as  denoted  by  increased  fulness  and  force  of  the  pulse.  It 
is  proper  to  add  that  this  statement,  as  regards  the  value  of 

1  Vide  Chap.  I,  page  87. 
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digitalis,  is  in  opposition  to  tlie  views  of  8ome  authors  w1io^| 
gard  it  as  rarely  useful  and  attended  with  hazard.  Its  usefulnesB 
and  freedtim  fmiu  danger  turu  on  the  influeHce  which  it  cxcrta 
on  the  power  of  the  heart's  action.  The  opinion  which  I  have 
expressedisbased  on  inferences  drawn  from  clinical  ohservationg. 
Belladonna,  the  hydrocyanic  acid,  aconite,  and  Bometimes  opium 
in  email  doses,  are  otlier  remedies  which  may  be  found  useful  in 
fulfilling  this  indication. 

A  large  share  of  tlic  secondary  and  remote  efi'ects  of  valvular 
lesions  are  dependent  on  jtaasive  congcstioii.  The  lungs  are 
generally  first  and  most  aflt!cted ;  afterward,  the  brain  and  ab- 
dominal viscera.  The  tendency  to  congestion  of  internal  organs 
ia  obviated  most  effectively  by  measures  which  prevent  weak- 
ness and  dilatation  of  the  heart,  or  which  increase  its  muscular 
power  if  these  primary  efleets  have  already  taken  place.  In  ad- 
dition, something  may  be  effected  by  promoting,  as  far  aa  possi- 
ble, the  circulation  in  the  extremities  and  at  the  surface  of  the 
body,  and  by  revulsive  measares.  The  body  should  be  protected 
by  sufficiently  warm  clothing,  and  prolonged  exposure  to  cold 
should  be  avoided.  Friction  of  the  surface  and  stimul^iting 
pediiuvia  are  nseftil  in  fulfilling  this  indication.  Rubefacient 
applications  and  dry  cupping  are  the  appropriate  revulsives. 

Uyspntea,  cough,  and  expectoration  often  claim  special  atten- 
tion. The  sutiering  from  a  sense  of  breathlesshess,  frequently 
severe,  must  be  palliated  by  the  remedies  known  as  antispas- 
modics, particularly  the  ethereal  preparations,  and  by  anodynes, 
in  addition  to  revulsive  measures.  Palliation,  in  most  instances, 
is  all  that  can  be  expected  from  treatment.  Cough,  exceeding 
that  required  for  expectoration,  may  be  allayed  by  such  reme- 
dies as  belladonna,  hyoscyanius,  conium,  hydrocyanic  acid,  or 
by  small  doses  of  opium.  Muco-serous  expectoration  is  some- 
times a  mode  of  relief,  being  a  sort  of  local,  s]>ontaneou8  deple- 
tion, and  is  to  be  encouraged  rather  than  arrested.  Superinduced 
or  intercurrent  pulmonary  aftectiona,  such  as  bronchitis,  pneumo- 
nia, and  pleurisy,  demand  appropriate  treatment,  but  bloodlet- 
ting and  other  measures  wliich  tend  to  weaken  the  heart,  are  to  be 
employed  with  great  circumspection.  The  coexistence  of  valvu- 
lar lesions  with  dilatation  generally  renders  sustaining  measures 
more  than  ever  important  in  the  management  of  these  aftectiona. 

The  importance  of  correcting  disorders  of  digestion  and  im- 
proving this  function  when  impaired,  is  not  less  in  the  advanced 
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than  in  the  early  stage  of  valvular  lesions.  Mercury  is  often 
prescribed  with  a  view  to  relieving  congestion  of  the  liver  by 
increasing  the  secretion  of  bile.  Granting  that  it  may  have  this 
effect,  it  is  a  remedy  of  more  than  doubtful  propriety  if  given 
so  as  to  incur  risk  of  mercurialization.  As  an  occasional  laxa- 
tive or  cathartic  it  is  admissible.  Constipation  is  to  be  avoided, 
and  moderate  purgation,  from  time  to  time,  affords  relief  as  a 
means  of  local  depletion  when  the  abdominal  organs  are  suffer- 
ing from  congestion.  Purgatives  too  often  repeated,  however, 
will  do  harm  by  depressing  the  vital  powers,  and  thereby  weak- 
ening  the  heart. 

For  the  relief  of  cerebral  congestion,  which  we  have  seen  oc- 
casions inconvenience  and  evils  less  frequently  than  is  generally 
supposed,  reliance  must  be  had  on  the  revulsive  measures,  in 
addition  to  those  which  relate  directly  to  the  condition  of  the 
heart. 

General  dropsy  is  a  remote  effect  occurring  in  a  large  propor- 
tion of  the  cases  of  valvular  lesions  which  are  prolonged  to  an 
advanced  stage.  It  is  usually  evidence  of  a  degree  of  weakness 
and  dilatation  precluding  expectation  of  permanent  improve- 
ment, and  denoting  that  a  fatal  termination  is  not  far  distant. 
But  in  some  cases  complete  relief  is  obtained,  and  the  dropsy 
may  not  recur  for  a  considerable  length  of  time.  These  are  cases 
in  which  the  dropsy  has  been  promoted  by  associated  morbid 
conditions,  such  as  impoverished  blood,  or  by  extrinsic  causes 
which  have  temporarily  enfeebled  the  heart.  The  event  is  not 
only  important  as  a  symptom,  but  it  imposes  inconvenience  and 
suffering  proper  to  itself,  and  hastens  a  fatal  issue.  It  calls, 
therefore,  for  appropriate  treatment. 

The  immediate  objects  of  the  treatment  of  cardiac  dropsy  are 
the  resorption  of  the  effused  liquid,  and,  at  the  same  time,  in- 
creased jjower  and  completeness  of  the  ventricular  contractions. 
Resorption  is  to  be  effected,  if  possible,  by  eliminating  water 
from  the  blood  by  means  of  diuretics  or  hydragogue  cathartics, 
conjoined  with  a  dry  diet.  In  the  selection  of  diuretics,  those 
are  to  be  preferred  which  increase  the  quantity  of  urine  without 
increasing,  proportionably,  its  solid  constituents ;  in  other  words, 
those  which  eliminate  especially  water.  Experimental  observa- 
tions render  it  probable  that  different  diuretics  differ  in  this  re- 
spect, digitalis,  juniper,  and  squill,  for  example,  increasing  the 
flow  of  urine,  while  the  amount  of  solid  matter  is  below  that  of 
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health.'  In  the  employment  of  diuretics  and  hydragogm 
thaptics,  more  especially  the  latter,  great  care  is  i-equired  not  to 
push  the  remedies  to  an  extent  to  lower  too  much  the  powers  of 
the  system,  and  thereby  weaken  the  action  of  the  heart.  "While 
lueasureB  are  pursued  to  effect  resorption,  the  second  object  of 
treatment  should  not  be  lost  eight  of,  viz.,  to  increase  the  power 
and  completenesa  of  the  ventricular  contractions.  This  object 
involves  nulritious  diet,  tonics,  and  exercise  within  proper  limits. 
The  choice  between  diuretics  and  hydnigogue  cathartics  will 
depeud  on  the  readiness  and  extent  to  which  the  kidneys  respond 
to  the  former  of  these  two  t-lasses  of  remedies.  Difl'erent  cases 
differ  much  in  this  respect.  In  some  instances  hypersecretion  of 
urine  is  easily  efiected;  in  other  instances  with  difficulty,  and 
not  to  the  extent  desired.  Reliance  must  then  be  had  on  cathar- 
tics. In  general,  diuretics  should  be  first  tried,  and  they  are  to 
be  preferred  if  found  to  operate  satisfactorily.  The  general  prin- 
ciple involvetl  in  the  selection  of  diuretics  has  V>een  stated,  but  we 
have  not,  as  yet,  sufficient  facts  to  establish  a  division  of  all  the 
numerous  articles  which  induce  diuresis  into  those  which  do 
and  those  which  do  not  increase  the  solid  constituents  of  the 
urine.  As  rogiirda  the  diuretic  efteet,  we  have  to  be  guided,  in 
a  great  measure,  by  experimental  trials  iu  individual  cases.  A 
diuretic  remedy  may  act  efficiently  in  one  case  and  prove  inef- 
ficient in  another  case,  a  difl'erent  article  being  found  to  act 
satisfactorily  in  the  latter.  All  practical  physicians  must  have 
been  led  to  notice  this  fact.  Usually,  diti'erent  diuretics  act 
better  in  combination  than  separately.  Digitalis  and  squill,  for 
example,  may  be  given  in  combination,  and,  at  the  same  time, 
the  bitartrate,  the  nitrate,  or  the  acetate  of  potash,  largely  di- 
luted in  an  infusion  of  juniper,  parsle3-,  or  fleabane.  As  remarked 
by  I'rof.  Wood,  diuretics  may  fail  at  a  particular  period,  and  act 
efficiently  at  another  period  iu  the  same  case.  The  ingestion  of 
liquids  should  be  restricted  ao  far  as  due  regard  to  comfort  will 
permit.  The  mode  by  which  diuretics  lead  to  resorption  being 
the  elimination  of  water  from  the  blood,  which  involves  an  in- 
crease of  the  density  of  the  latter,  it  is  plain  that  their  efficacy 
iu  relieving  dropsy  will  be  limited  or  rendered  nugatory  hy  the 
free  introduction  of  liquid  iato  the  system. 


>  On  the  Aclion  of  Curtain  Vegetable  Diuretica.     By  William  A.  Han 
U.D.,  Am.  Journ.  of  Med.  Sciences,  Jan.,  18S0. 
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Prof.  Christison  has  advocated  the  external  use  of  diuretics 
m  certain  cases.  I  have  repeatedly  tried  this  method,  and 
generally  without  much  success.  In  one  instance,  however, 
which  came  under  my  observation,  the  patient  being  under  the 
care  of  my  friend.  Prof  J.  P.  White,  the  effect  was  remarkable. 
Diuretics  given  internally  having  lost  their  effect  in  this  case,  a 
liniment  composed  of  equal  parts  of  the  tinctures  of  squill,  digi- 
talis, and  iodine,  and  two  parts  of  soap  liniment,  was  applied 
freely,  with  considerable  friction,  over  the  abdomen  and  thighs. 
The  patient  took  no  remedy  in  addition  except  the  iodide  of 
iron.  Under  this  treatment,  in  a  week,  he  lost  nine  pounds  in 
weight,  the  secretion  of  urine  being  greatly  increased.  The 
anasarca  disappeared,  and  did  not  again  return  for  several 
months,  the  comfort  and  general  health  of  the  patient  becom- 
ing in  the  meantime  much  improved. 

Ilydragogue  cathartics  are  to  be  employed  when  diuretics 
fail  to  act  satisfactorily  or  to  accomplish  the  end  desired.  Of 
the  different  articles  embraced  in  this  variety  of  cathartic  reme- 
dies, elaterium  is  by  far  the  most  efficient.  The  great  activity 
of  this  article,  when  pure,  requires  care  in  its  administration. 
From  a  sixth  to  a  quarter  of  a  grain  may  be  directed  every  one 
or  two  hours  till  a  sufficient  number  of  watery  stools  are  pro- 
cured. The  intervals  between  the  days  of  its  administration 
must  be  regulated  by  the  state  of  the  patient  and  the  prostra- 
tion occasioned  by  its  operation.  The  bi tartrate  of  potash,  given 
in  pretty  large  doses  in  a  concentrated  solution,  frequently  acts 
efficiently.  This  remedy  with  jalap  forms  an  efficient  combina- 
tion. 

The  treatment  of  cardiac  dropsy  is  sometimes  remarkably 
successful.  The  effused  liquid  is  rapidly  and  completely  ab- 
sorbed. The  patient  experiences  so  much  relief  that  he  is 
encouraged  to  hope  for  recovery.  This  the  physician  does  not 
expect,  but  he  may  hope  to  postpone  the  recurrence  of  dropsy 
by  strengthening  the  heart  and  removing  causes  which  exist  in 
addition  to  the  obstruction  due  to  the  cardiac  affection.  Antemia 
predisposes  powerfully  to  dropsical  effusion.  The  restoration 
of  the  blood  to  its  normal  condition  may  secure  long  exemption 
from  recurrence  of  the  dropsy.  If,  however,  the  dropsy  be  alto- 
gether dependent  on  the  obstruction  caused  by  the  cardiac  affec- 
tion, some  degree  of  palliation  is  all  that  is  to  be  hoped  for.  The 
accumulation  of  effused  liquid  remains  and  augments,  often,  not- 
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withstaiKliiig  appropriate  measures  of  trentment.  Tliis  in  more 
likely  to  be  the  case  if  the  patient  be  obliged  to  remain  much 
of  the  time  in  the  sitting  posture  on  aci'ouut  of  dysprnta.  The 
coexistence  of  Bright's  diseases  also  lessens  greatly  the  prospect 
of  relief.  Temporary  relief  is  sometimes  obtained  by  punctur- 
ing the  lower  extremities,  water  draining  away  in  abundance 
through  the  artificial  openings.  Numerous  minute  punetures 
may  be  made  with  a  needle  or  pin,  not  deep  or  large  enough  to 
occasion  either  pain  or  hemorrhage.  These  may  be  frequently 
repeated.  I  have  not  observed  unpleasant  results  from  this 
mode  of  making  punctures.  If  the  size  of  the  puncturea  be 
sufficient  to  cause  visible  wounds,  there  is  a  liability  to  erysipela- 
tous inflammation  and  gangrene,  which  renders  the  Ofjeration 
of  doubtful  expediency.  This  remark  is  also  applicable  to  incis- 
ions, which  some  writei-s  have  advised.  The  great  distension 
of  the  integument  of  the  lower  extremities  in  soiue  iiiBtances 
gives  rise  to  tissures  and  ulcerations  through  which  the  efiused 
liquid  freely  escapes.  When  these  occur,  it  is  not  wise  to  at- 
tempt to  heal  them  promptly. 

An  important  part  of  the  management  of  cases  of  valvular 
lesions  relates  to  the  communications  on  the  subject  to  be  made 
to  patients.  An  endocardial  organic  murmur  which  is  discov- 
ered incidentally  in  the  examination  of  a  patient,  need  not  be 
announced,  for,  if  the  heart  Ije  not  enlarged,  the  danger  is  pros- 
pective, perhaps  remote,  and  gratuitous  uneasiuess  may  lie  occa- 
sioned by  the  patient  being  made  acquainte<l  with  the  existence 
of  an  organic  afiection.  UnBoundness  of  the  heart  is  generally 
supposed  to  be,  in  all  cases,  a  very  serious  matter,  and  tu  involve 
liability,  at  any  moment,  to  sudden  death.  Some  practitioners, 
participating  in  this  popular  impression,  injudiciously  apprise 
patients  that  they  must  expect  to  be  taken  oft"  without  warn- 
ing. I  have  met  repeatedly  with  instances  in  which  persons 
have  been  so  informed,  much  to  the  prejudice  of  their  comfort, 
usefulness,  and  even  their  prospect  of  preserving  comfortable 
health  for  a  long  period.  It  should  be  borne  in  mind  that 
lesions  which  give  rise  to  murmurs  are  often  innocuous,  the 
danger  being  prospective,  and  perhaps  remote.  And  even  when 
the  lesions  are  of  a  nature  to  involve  obstruction  or  regurgita- 
tion, and  have  led  to  considerable  enlargement  of  the  heart,  life 
and  comfortable  health  may  be  preserved  for  many  years.  More- 
over, statistics  show  that  suddeu  death  occurs  in  only  a  small 
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proportion  of  the  cases  of  organic  disease  of  the  heart,  some- 
times involving,  when  it  does  occur,  some  associated  morbid 
condition — for  instance,  structural  degeneration  of  the  cerebral 
arteries,  leading  to  rupture  and  extravasation.  In  cases  of 
apoplexy  proving  suddenly  fatal  in  persons  with  cardiac  lesions, 
the  sudden  death,  if  the  head  be  not  examined  post  mortem,  is 
apt  to  be  imputed  wholly  to  the  condition  of  the  heart. 

If  the  attention  of  the  physician  be  called  by  the  patient  to 
the  state  of  the  heart,  and  an  opinion  requested,  the  existence 
of  lesions  cannot  be  denied.  Truth,  and  justice  to  the  physi- 
cian himself,  as  well  as  good  faith  toward  the  patient,  require 
that  the  fact  should  be  candidly  stated.  The  statement  then 
should  be  accompanied  by  such  explanations  as  will  serve  to 
divest  the  fact  of  greater  importance  than  really  belongs  to  it. 
If  proper  pains  be  taken,  this,  happily,  is  not  difficult,  since  the 
mental  condition  incident  to  disease  of  the  heart  generally  leads 
patients  to  accept  the  most  favorable  view  of  the  case  which 
can  be  conscientiously  submitted. 

The  prognosis,  to  the  friends  of  patients,  should  be  cautiously 
given.  The  duration  of  life,  except  in  cases  of  advanced  disease, 
is  extremely  variable.  There  is,  on  the  one  hand,  a  liability  to 
certain  accidents  and  to  incidental  affections  which  may  prove 
fatal  unexpectedly ;  and,  on  the  other  hand,  patients  often  live 
for  a  long  time  after  the  signs  and  symptoms  denote  lesions  of 
a  most  serious  character. 

As  regards  a  liability  to  sudden  death,  the  prognosis  is  of 
much  importance  in  the  communications  of  physicians  to  the 
friends  of  patients,  and  sometimes  to  the  patients  themselves. 
Sudden  death  is  attributable  directly  to  disease  of  the  heart  in 
a  certain  proportion  of  cases,  the  proportion  being  small,  as  just 
stated.  There  is  a  wide  difference  between  aortic  and  mitral 
lesions  with  respect  to  a  liability  to  sudden  death.  Aortic 
lesions  exist  in  a  large  majority  of  the  cases  in  which  sudden 
death  is  attributable  directly  to  disease  of  the  heart.  Of  a  collec- 
tion of  cases  analyzed  by  Aran,  the  number  in  which  aortic  lesions  ; 
existed  alone,  exceeded  by  more  than  four  times  the  number  ' 
in  which  the  lesions  wqtq  mitral,  the  proportion  being  as  six  to 
twenty-five.  Of  16  fatal  cases,  in  my  collection,  in  which  aortic 
lesions  existed  alone,  sudden  death,  attributable  directly  to  the 
heart,  occurred  in  6 ;  whereas,  of  15  fatal  cases  in  which  the 
lesions  were  exclusively  mitral,  sudden  death  occurred  in  only  2. 

17 
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Of  14  filial  cases  in  which  both  mitral  and  aortic  lesions  existeil, 
Buddeii  death  did  not  occur  in  a  single  caae.  It  is,  tUerefoa-, 
especially  in  cases  of  aortic,  not  associated  with  mitral,  lesions 
that  there  is  a  liability  to  sudden  death. 

Aortic  lesions  rarely  occasion  sudden  death  before  they  have 
induced  considerable  dilatation  of  the  left  ventricle.  When 
dilatation  has  taken  plat-e  the  rationale  is  intelligible.  The  left 
ventricle,  weakened  by  the  dilatation,  is  habitually  unable  to 
exjtel  with  the  systole  the  blood  which  it  contains.  Now,  if 
from  any  cause  the  accumulation  of  blood  within  it  is  suddenly 
much  increased,  the  walla  are  further  weakened  by  this  increased 
accumulation,  and  if  it  go  on  beyond  a  certain  limit  they  become 
paralyzed,  the  systole  is  arrested  by  the  distension,  and  inatan- 
taneous  death  occurs.  It  is  easy  to  understand  that  a  few 
seconds  may  suffice  for  this  result,  in  view  of  the  rapid  accumu- 
lation of  blood  in  the  ventricular  cavity  from  a  mitral  direct 
and  an  aortic  regurgitant  current  combined.  Aortic  lesions 
wliich  involve  notable  insufficiency  of  the  semilunar  valves,  are 
especially  those  which  render  the  patient  liable  to  sudden  death. 
This  liability,  it  is  obvious,  is  much  increased  by  the  coexistence 
of  fatty  degeneration  of  the  left  ventricle,  the  heart  being  weak- 
ened by  this  change  added  to  the  dilatation.  Coexisting  mitml 
lesions  are  conservative,  as  regards  sudden  death,  because  the 
obstruction  or  regurgitation,  or  both,  which  they  involve,  pre- 
vents the  over-distension  and  consequent  paralysis  of  the  left 
ventricle. 

The  foregoing  explanation  of  sudden  deatli  from  aortic  lesions 
seems  adequate  without  resorting  to  the  ingenious  hypothesis  of 
a  French  writer,  Mauriivc.  This  writer  assumes  that  the  blood 
is  not  forced  into  tlie  coronary  arteries  during  the  ventricular 
systole,  partly  l>ecause  the  semilunar  valves,  pressed  against  the 
walls  of  the  aorta,  obstruct  the  orifices  of  these  vessels,  and,  in 
part,  because  the  arteries  in  the  muscular  walls  are  compressed 
by  the  contraction  of  the  muscular  fibres  during  the  systole; 
but  during  the  diastole,  the  semilunar  valves  arresting  the  back- 
ward current,  the  blood  is  driven  into  the  coronary  arteries  by 
the  force  of  the  recoil  of  the  coats  of  the  aorta,  the  arteries  m 
the  muscular  walls  being  then  free  from  pnjssuro  owing  to  the 
pat«ive  condition  of  the  muscular  fibres.  Now,  in  certain  cases 
of  aortic  lesions,  the  obstruction  at  the  orifices  of  the  coronary 
arteries  is  increased  by  calcareous  matter,  and  if  the  semilunar 
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valves  be  notably  insufRcient,  the  force  of  the  recoil  of  the  coats 
of  the  aorta  fails  to  drive  the  blood  into  the  coronary  arteries 
owing  to  the  free  regurgitation  into  the  ventricle.  Under  these 
circumstances,  the  ventricle  is  weakened  by  an  insufficient  supply 
of  arterial  blood.  Moreover,  the  walls  of  the  ventricle  contract- 
ing feebly  and  imperfectly,  the  blood  wathin  the  veins  of  the  ven- 
tricle is  imperfectly  expelled,  and  hence,  another  cause  of  weak- 
ness of  the  ventricular  walls  is  venous  congestion.  These  causes, 
perhaps,  in  some  cases,  co-operate  in  determining  the  occurrence 
of  sudden  death  by  paralysis  from  over-distension  of  the  left  ven- 
tricle.^ , 

Sudden  death  in  some  cases  in  which  the  lesions  are  mitral  is 
attributable  to  paralysis  from  over-distension  of  the  right  ven- 
tricle. It  is  easy  to  understand  that  there  may  be  a  sudden 
increase  in  the  accumulation  of  blood  in  the  right  ventricle,  and 
that  the  systole  of  this  ventricle  weakened  by  dilatation,  and 
perhaps,  also,  by  fatty  degeneration,  may  be  arrested  in  the 
same  way  as  the  left  ventricle  under  similar  circumstances. 

The  coagulation  of  blood  within  the  cavities  of  the  heart  is 
an  occasional  cause  of  a  rapidly  fatal  termination ;  but  death 
from  this  cause  is  not  sudden,  limiting  the  application  of  this 
term  to  cases  in  which  patients  die  instantly,  or  after  a  few 
moments,  as  when  rupture  of  the  heart  takes  place,  or  an  aneu- 
rism bursts  into  the  pericardial  sac.  Antemia  of  the  medulla 
oblongata  has  been  supposed  to  be  a  condition  giving  rise  to 
sudden  death  in  some  cases. 

In  conclusion,  it  is  to  be  borne  in  mind  that  the  liability  to 
sudden  death  is  incident  especially  to  aortic  lesions,  when  these 
are  not  associated  with  mitral  lesions,  and  when  there  is,  in 
addition,  notable  weakness  of  the  heart  from  dilatation  or  fatty 
degeneration.  Under  these  circumstances,  in  addition  to  measures 
of  treatment  with  a  view  to  regulating  and  increasing  the  power 
of  the  heart's  action,  it  is  important  that  patients  should,  as  far 
as  possible,  avoid  muscular  exertions,  moral  emotions,  and  other 
causes  of  a  sudden  and  considerable  increase  of  the  accumula- 
tion of  blood  within  the  cavities  of  the  heart. 


>  Nouveau  Dictionnaire,  Paris,  1868,  Art.  Coeur. 
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The  various  malforniatioiis,  Ac,  of  tlie  heart  are  especially  in- 
teresting in  their  relations  to  the  physiology  of'thet;irculation  and 
to  embryology,  A  general  knowledge  of  this  subject,  however, 
16  important  to  the  physician.  It  is  desirable  for  the  practitioner 
to  recognize  tho  existence  of  congenita!  affectiona,  by  tiieans  of 
sigua  and  symptoms,  during  life,  and,  as  far  as  practicable,  to 
discriminate  between  them.  The  study  of  certain  of  these 
affections  has  an  important  bearing  on  a  subject  which  will,  in 
consequence,  be  considered  in  this  chapter,  viz.,  cyanosis.  Treat- 
ing of  the  different  varieties  of  congenital  afiections  only  so  for 
as  18  consistent  with  the  practical  scope  of  this  work,  they  will 
occupy  but  a  small  space. 


CONGENITAL  MISPLACEMENTS  OP  THE  HEABT.    ^H 

The  misplacements  are  either  of  transjiosition  or  exposition.  !»• 
stances  in  which  the  heart  is  situated  in  the  right  side  of  the 
chest,  are  not  so  infrequent  but  that  numerous  exumples  have 
been  reported.  In  some  instances  the  other  viscera  are  likewise 
transfused,  and  Bometimes  the  situation  of  the  heart  alotie  is  ab- 
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^mrmal.  This  abnormity  is  not  incompatible  with  health  and 
long  life.  Removal  of  the  heart  into  the  right  side,  as  is  well 
known,  ooeure  as  a  result  of  pleurisy,  with  a  large  amount  of 
effusion,  affecting  the  left  side.  The  organ  may  form  attach- 
ments and  remain  fixed  in  the  right  side  after  the  liquid  effusion 
has  been  absorbed.  A  similar  result  sometimes  follows  absorp- 
tion of  a  large  amount  of  liquid  effusion  into  the  right  pleura! 
sac.  I  have  met  also,  with  several  cases  in  which,  as  a  conse- 
quence of  great  destruction  of  the  right  lung  from  tttbercuJoua 
disease,  the  heart  had  been  drawn  by  suction  iuto  the  right 
side.  The  existence  of  pleuritic  effusion  is  readily  ascertained  by 
means  of  the  physical  signs,  and  the  permanent  changes  in  the 
Bize  and  configuration  of  the  affected  side  enable  the  diagnosti- 
cian to  deternune  the  fact  of  its  preinons  existence.  When  the 
displacement  is  due  to  tuberculous  disease,  the  evidence  of  the 
latter  is  sutficiently  obvious.  These  eases  of  misplacement  of 
the  heart  are  to  be  discriminated  from  those  in  which  it  is  con- 
genital. 

In  cases  of  exposilion,  the  heart  may  be  situated  exterior  to 
the  chest.  These  instances  constitute  the  variety  known  as 
eetopia  pedoralis  rortiis.  In  none  of  the  instances  cited  by  Peacock 
in  which  the  heart  alone  was  exterior  to  the  chest,  did  life  con- 
tinue over  forty  hours  after  birth.  This  variety  of  ectopia  is  ex- 
tremely rare,  excluding  the  cases  in  which,  at  the  same  time,  the 
viscera  of  the  abdomen  are  protruded.  They  otter  valuable  op- 
portunities for  etiidyiug  the  movements  of  the  heart  by  means  of 
the  sight  and  touch.  The  heart,  however,  may  be  covered  only 
by  the  integument,  owing  to  a  deficiency  of  the  walls  of  the 
chest  in  this  situation,  and  in  these  cases  life  may  contiuue  indefi- 
nitely. In  a  case  reported  by  Ramirez,  a  Mexican  }ihysioian,  the 
patient  had  attained  to  the  age  of  seventy -five  years.  In  another 
variety  of  exjiOBition,  the  heart  is  situateti  below  the  diaphragm, 
and  in  these  coses  there  may,  or  may  not,  be  an  external  tumor. 
This  variety,  called  ectopia  cordis  wntralis^  is  not  incompatible 
with  long  life  and  vigorous  hejilth.  In  another  curious  variety, 
the  heart  is  situated  in  the  front'of  the  neck.  This  is  called 
ectopia  cordis  cephaUca.  In  the  cases  reported  of  this  variety,  the 
infants  have  died  shortly  after  birth.  These  different  misplace- 
ments may  lie  readily  ascertained  by  insjiection,  palpation,  and 
auscultation.  But  in  cases  of  ectopia  cordis  venlralis,  the  malpo- 
utioQ  may  occasion  so  little  inconvenience  that  attention  may  not 
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have  been  directed  to  it  during  life,  and  the  anomaly,  tberefo* 
is  not  ascertained  before  deatli.   A  French  phjBician,De8ehamps, 
haa  reitorted  the  case  of  an  old  soldier,  in  which,  on  post-mortem 
examination,  the  heart  was  found  to  occupy  the  place  of  the  right 
kidney. 

DEFICIENCY  OF  THE  PERICARDIVM. 


In  aome  of  the  cases  reported  by  the  older  anatoniisfe  as  ex- 
amples of  congenital  absence  of  the  iiencardium,  it  is  probable 
that  there  existed  pericardial  adhesioDB,  and  the  deficiency  was 
only  api«irent,  not  real.  But  the  jiericardium  is  undonbtjjdiy 
BOMietimes  wanting.  Baillie  described  an  instance  which  came 
under  liis  observation  incidentally,  the  chest  having  been  opened 
to  explain  to  a  class  of  students  the  normal  situation  of  the 
thoracic  viscera.  The  heart  was  bare,  lying  loose  in  the  left  cavity 
of  the  pleura.  In  this  instance  there  had  been  no  morbid  »ym\^■ 
toms  referable  to  the  heart  during  lite.  In  several  other  examples 
cited  by  Peacock,  no  troubles  jiertaining  to  the  heart  or  circula- 
tion had  existed.  In  one  instance  the  patient  died  at  the  age  of 
seventy-five  years  with  disease  of  the  aoitic  valve.  There  are  no 
diagnostic  characters  by  which  the  existence  of  this  abnorniily 
can  be  determined  during  life. 


MALFORMATIONS  OF  THE  HEART. 


The  malformations  of  the  heart  are  de[>endent,  for  the  moat 
part,  on  arrest  of  development  at  diflerent  periods  of  fiBtal  life. 
Examples  of  the  biloeulate  heart,  L  c,  the  heart  consisting  of  a 
single  auricle  and  ventricle,  are  rare,  but  a  considerable  uuniber 
of  authentic  cases  have  been  reported  by  different  observers. 
This  abnormity  is  compatible  with  only  a  short  duration  of  life, 
death  occurring,  in  general,  a  few  hours  or  days  after  birth.  The 
pulmonic  vessels  in  these  cases  are  given  off  by  the  aorta,  the 
vensB  cavse  and  pulmonic  veiiia  terminating  in  the  single  auricle. 
In  this  variety  of  malformation,  the  arrest  of  development  takes 
place  early  in  fcetal  life.  Cases  in  which  the  heart  consists  of 
only  three  chambers  are  not  so  rare  as  the  preceding.  They  de- 
note an  arrest  of  development  occurring  at  a  later  period  of  intra- 
uterine existenca    Persous  with  this  malformation  have  lived 
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for  several  years,  but  generally  death  takes  place  within  a  few 
weeks  or  months.  The  cavities  are  two  auricles  and  a  single 
ventricle,  the  latter  presenting  sometimes  a  rudimentary  septum. 
These  cases  difter  as  respects  the  arrangement  of  the  primary 
vessels.  In  some  cases,  both  the  aorta  and  the  pulmonic  artery 
spring  from  the  single  ventricle ;  in  othera,  the  aorta  gives  origin 
to  the  pulmonary  vessels,  or,  if  the  pulmonic  artery  exist,  it  is 
in  a  rudimentary  form,  and  the  blood  is  supplied  to  the  lungs 
through  the  ductus  arteriosus.  Deficiency  of  the  ventricular  and 
auricular  septa,  either  or  both,  is  a  variety  of  malformation  vastly 
more  common  than  the  two  varieties  just  noticed.  When  the 
ventricular  septum  is  more  or  less  deficient,  the  imperfection  gen- 
erally, but  not  invariably,  exists  at  the  base.  The  explanation 
of  this  is,  the  division  of  the  cavities  is  here  effected  last  during 
foetal  life.  Hence,  this  form  of  malformation  indicates  an  arrest 
of  development  occurring  at  a  period  still  later  than  in  the  two 
previous  forms.  In  the  fully  developed  organ  there  exists  at 
the  upper  part  of  the  septum  a  triangular  space  in  which  the  ven- 
tricular chambers  are  only  separated  by  the  endocardium  and 
fibrous  tissue  on  the  left  side,  together  with  the  lining  membrane 
and  a  thin  layer  of  muscular  tissue  on  the  right  side.  The 
average  length  of  the  sides  of  this  triangle  is  about  seven  lines, 
and  the  base  is  somewhat  wider.  This  is  sometimes  distinguished 
as  the  undefended  space.  It  has  been  a  question  with  pathologists 
whether,  in  a  certain  proportion  of  the  instances  of  deficiency  at 
this  portion  of  the  interventricular  septum,  it  be  not  due  to  rup- 
ture or  perforation  after  birth.  Bouillaud  contends  that  it  is  fre- 
quently attributable  to  disease.  Peacock  concurs  in  the  opinion 
that  it  is  thus  attributable  in  some  cases,  but  he  thinks  that  the 
proportion  is  smaller  than  that  claimed  by  the  French  pathologist 
just  named.  Deficiencies  in  both  the  ventricular  and  auricular 
septa  are  usually  associated  with  other  defects,  and  especially 
with  obstruction  at  the  pulmonic  orifice.  The  former  are  prob- 
ably due,  in  a  great  measure,  to  the  latter.  The  effect  of  pul- 
monic obstruction  on  the  blood-currents  prevents  that  complete 
separation  of  the  cavities  (exclusive  of  the  foramen  ovale)  which 
should  take  place  during  the  latter  part  of  foetal  life.  Consider- 
able deficiency  of  the  partitions  between  the  ventricles  or  auricles 
is  not  uniformly  attended  by  marked  symptoms  referable  to  the 
heart.  Persons  may  present  few  or  no  indications  of  the  existence 
of  any  heart  affection.    If  the  deficiency  in  the  septa  be  associated 
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with  mal-armngement  of  the  primary  veeaels,  the  conseqiieneea 
are  far  more  serious.  The  jmlinODic  artery,  aa  well  as  the  aorta, 
may  spnug  from  the  left  ventricle.  Virtually,  iu  such  cases,  the 
heart  consists  of  three  cavities.  The  left  ventricle  becomes 
greatly  enlarged,  and  the  right  ventricle  proportionately  atro- 
phied. Life  has  continued  for  years  under  these  circumstances, 
In  other  cases,  the  aorta,  as  well  as  tlie  pulmonic  artery,  arises 
fi-om  the  right  ventricle.  The  pulmonic  orifice  in  these  cascB  is 
usually  ohstructed  ;  the  foramen  ovale  remains  open,  and  the 
ductus  arteriosus  occasionally  continues  pervious. 

Obliteration  of  the  pulmonic  artery  would  at  first  seem  to  be 
an  abnormity  incompatible  with  life.  Several  cases,  however, 
have  been  rei«)rted  in  which  death  did  not  occur  for  several 
years.  In  connection  with  this  malformation,  the  interventric- 
ular septum  is  often  defective.  The  ductus  arteriosus  generally 
remains  pervious,  and  the  pulmonary  vessels  are  supplied  through 
this  channel.  If  the  ventricular  septum  be  complete,  the  foramen 
ovale  continues  open.  The  open  foramen  and  the  defect  in  the 
septum  between  the  ventricles,  instead  of  adding  to  the  danger, 
aftbrd  relief  to  the  overloaded  right  ventricle  and  auricle,  with- 
out which  life  would  probably  not  continue,  except  for  a  brief 
period.  The  right  ventricle  becomes  greatly  dilated  and  hyper- 
tpophied  in  this  variety  of  malfomiation. 

The  presence  of  a  BUjiernumerary  septum  in  the  right  ventricle 
constitutes  another  variety  of  nialforniation.  This  superfluous 
septum  may  be  ao  far  complete  that  the  heart  appears  to  have 
three  ventricles.  In  its  etfeets,  this  malformation  is  essentially 
similar  to  those  involving  obstruction  or  obliteration  of  the  pul- 
monic orifice,  and  with  the  latter  malformations  it  is  often  asso- 
ciated. The  foramen  ovale  and  ductus  arteriosus,  either  or  both, 
are  generally  open,  and  the  septum  between  the  ventricloa  ie,  in 
some  instances,  deficient.  The  duration  of  life  varies  according 
to  the  amount  of  obstruction.  In  the  cases  collected  by  I'eacock, 
death  occurred  between  the  ages  of  nine  and  thirty-six  years. 

Certain  malformations  consist  in  the  nou-occiirrence  of  those 
changes  which  should  ensue  after  birth.  The  most  important 
of  these  are  patency  of  the  foramen  ovale  and  of  the  ductus 
arteriosus.  These  passages,  peculiar  and  essential  to  the  circu- 
lation in  fecial  life,  remain  jiatent,  one  or  botli,  after  birth,  in 
most  of  the  instsiaces  in  which  the  ventricular  septum  is  more 
or  lees  deficient,  and,  in  general,  their  patency  is  associated  with 
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obstruction  at  or  near  the  pulmonic  orifice.  When  the  latter 
condition  coexists,  the  right  ventricle  generally  becomes  hyper- 
trophied,  but  to  this  rule  there  are  exceptions.  If  the  communi- 
cations between  the  auricles  and  the  primary  arteries  be  free,  the 
right  ventricle,  instead  of  being  enlarged,  is  sometimes  found  to 
be  quite  small,  evidently  atrophied,  the  blood  finding  a  ready 
outlet  through  the  foetal  passages,  thus  preventing  accumulation 
within  the  right  ventricular  cavity.  It  is  to  be  remarked  that 
although  in  the  great  majority  of  instances  of  open  foramen 
ovale,  obstruction  at  or  near  the  pulmonic  artery  is  associated, 
the  rule  is  not  invariable.  Hence,  this  obstruction,  although  a 
frequent,  is  not  the  sole  cause  of  the  persistence  after  birth  of 
the  communication  between  the  auricles.  Patency  of  the  ductus 
arteriosus  is  also  a  conservative  provision  in  cases  of  obliteration 
of,  or  great  obstruction  at  the  pulmonic  orifice.  It  is  equally  so 
in  certain  instances  in  which  the  foramen  ovale  becomes  closed 
during  foetal  life.  This  duct  remains  pervious  in  some  cases  in 
consequence  of  obstruction  at  the  aortic,  and  also  at  the  mitral 
orifice.  These  coexisting  malformations  account  for  the  per- 
sistence of  the  open  duct  in  the  great  majority  of  cases,  but  the 
latter  is  sometimes  observed  when  it  is  not  thus  to  be  explained, 
existing  independently  of  other  abnormities  to  which  a  relation 
of  dependency  can  be  traced. 

Finally,  there  are  certain  malformations  which  do  not  inter- 
fere with  the  functions  of  the  heart,  but  which  may  lay  the 
foundations  of  disease  in  after-life.  Under  this  head  are  em- 
braced, on  the  one  hand,  deficiency,  and,  on  the  other  hand, 
excess  in  the  number  of  segments  of  the  semilunar  valves.  De- 
ficiency is  of  more  importance  than  excess.  In  fact,  it  does  not 
appear  that  the  latter  leads  to  any  serious  consequences.  The 
former  involves,  in  certain  cases,  insuflSciency  and  regurgitation, 
and,  probably,  a  disposition  to  take  on  disease  greater  than  if  the 
malformation  did  not  exist.  Union  of  the  difterent  curtains  of 
the  tricuspid  valves  is  found  not  infrequently  in  autopsies,  and 
in  a  certain  proportion  of  these  cases,  may  be  due  to  disease  of 
intra-uterine  life.  The  proportion  of  cases  in  which  the  lesion 
dates  from  a  period  anterior  to  birth,  is  undoubtedly  greater  in 
the  instances  of  union  of  the  curtains  of  the  tricuspid  than  of 
the  mitral  valve.  It  appears  that  the  difference  in  tendency  to 
valvular  disease  between  the  two  sides  of  the  heart,  which  is  so 
marked  after  birth,  is  reversed  during  foetal  life ;  in  other  words, 
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the  tricuspid  valve  ia  an  niiich  more  likely  to  take  on  diBi^^H 
before,  as  is  the  mitral  valve  after  hirth. 

To  determine  in  early  life  that  malformation  of  some  kind 
exists,  is  usually  not  difficult,  provided  the  abnormity  be  of  » 
natnre,  and  sufficient  in  degree,  to  induce  niai'ke<l  disorder.  Pal- 
pitation, dyspncea,  or  cyanosis,  existing  from  birth,  or  developed 
shortly  afterward,  and  either  persisting  or  recurring  more  or  le+o 
frequently,  point  to  a  congenital  difficulty.  To  dotermine  the 
particular  kind  of  malformation,  however,  is  a  problem  in  diag- 
nosis by  no  means  always  easy.  With  reference  to  the  latter 
discrimination,  it  ia  important  to  bear  in  mind  that  of  a  given 
uumber  of  malformations,  after  the  age  of  twelve  years,  in  a  very 
large  proportion  there  exists  contraction  at  the  pulmonic  orifice. 
Of  39  cases  analyzed  by  Peacock,  obstruction  to  tlie  [mssage  of 
blood  into  the  pulmonic  artery  existed  in  32,  It  is  also  to  be 
kept  in  view  that  in  a  very  large  proportion  of  the  instances  in 
which  obstruction  at  the  pulmonic  orifice  exists,  either  there  is 
patency  of  the  foramen  ovale,  or  deficiency  of  the  auricular  or 
ventricular  septa,  or  both.  If  pulmonic  obetruclion  be  deter^ 
mined,  the  chances  are  that  the  last-nientioneil  malformations 
coexist.  Guided  by  the  law  of  probabilities,  if  a  person  survive 
several  years  with  manifestly  some  cardiac  malformation,  we 
shall  seldom  err  in  presuming  that  there  exists  pulmonic  olwtruc- 
tion.  But  physical  signs  may  convert  this  presumption  into  a 
conclusion  quite  positive.  A  bellows-nmrmur  referable  to  the 
pulmonic  orifice  points  to  this  as  the  seat  of  an  abnormal  condi- 
tion. We  have  seen  that  a  systolic  murmur  may  be  referred  to 
the  pulmonic  orifice.  The  maximum  of  the  intensity  of  the  mur- 
mur will  beat  the  base  of  the  heart  on  the  left  side  of  the  stemniu, 
or  the  murmur  may  be  limited  to  that  situation,  and  it  is  not 
propagated  into  the  carotids.  Attention  to  the  pulmonic  second 
sound  of  the  heart  may  atford  additional  aid  in  the  diagnosis, 
this  sound  being  found  to  be  abnormally  weak  or  wanting.  In 
connection  with  a  murmur  thus  localized,  in  a  large  pi-oportion 
of  cases  there  will  be  present  the  physical  evidence  of  enlarge- 
ment of  the  right  ventricle.  A  diastolic  murmur  referable  to 
the  pulmonic  orifice,  or  a  pulmonic  regurgitant  murmur,  may  be 
discovered,  especially  if  the  right  ventricle  be  hypertrophied.  I 
have  met  with  such  a  murmur  distinctly  appreciable  over  the 
body  of  the  heart,  on  theright  side  of  the  sternum,  and  at  the 
xiphoid  cartilage.   Commnuication  of  the  two  ventricles  tbrougli 
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an  aperture  in  the  septum,  gives  rise  to  a  systolic  murmur.  A 
murmur  thus  produced  will  not  be  propagated  either  along  the 
course  of  the  aorta  or  pulmonic  artery,  and  will  have  its  maxi- 
mum at  or  near  the  base  of  the  heart.  By  these  points  its  source 
may  be  determined  with  considerable  confidence,  but  not  with 
positiveness,  for  exclusive  of  malformations,  intraventricular 
murmurs  are  occasionally  incident  to  disease  which  cannot  be 
traced  either  to  the  arterial  or  auriculo-ventricular  orifices  by 
the  ordinary  rules  of  localization.  The  passage  of  blood  through 
an  open  foramen  ovale  probably  rarely,  if  ever,  gives  rise  to  a 
murmur.'  The  clinical  study  of  cases  of  malformation,  with 
respect  to  the  physical  signs,  is  highly  interesting,  and  claims 
more  attention  than  it  has  as  yet  received. 

Of  the  causes  of  death  in  the  various  forms  of  malformation, 
the  most  frequent  are:  1st.  Cerebral  disturbance  resulting  from 
the  defective  aeration  of  the  blood  and  congestion  of  the  brain  ; 
and,  2d.  Imperfect  expansion,  collapse,  and  engorgement  of  the 
lungs.  It  is  worthy  of  note  that  dropsical  effusions,  so  common 
in  lesions  of  the  heart  originating  after  birth,  occur  less  fre- 
quently than  w^ould  be  expected  from  the  obstruction  to  the 
circulation  incident  to  many  of  the  malformations.  Death  oc- 
curs not  very  infrequently  from  tuberculosis  in  the  cases  in 
w^hich  life  is  prolonged  for  several  years.  Of  56  cases,  analyzed 
by  Peacock,  in  which  patients  aftected  with  ditterent  forms 
of  malformation  survived  the  age  of  eight  years,  in  9  tubercu^- 
losis  became  developed,  being  a  ratio  of  16.07  per  cent.  In  6  of 
the  9  tuberculosis  cases  cyanosis  existed  in  a  marked  degree. 
This  appears  to  militate  against  the  incompatibility  of  tuber- 
culous disease  and  venosity  of  the  blood,  as  asserted  by  Kokir 
tansky.  It  is,  however,  certain  that  diseases  of  the  heart  de- 
veloped after  birth,  and  phthisis  are  rarely  associated  ;  and  the 
inquirj'  arises,  whether  there  is  a  law  here  applicable  to  morbid 
conditions,  and  not  to  malformations.  This  is  a  question  to  be 
settled  by  further  statistical  data. 

The  general  principles  of  treatment  in  cases  of  malformation, 
may  be  embraced  in  a  very  few  words.  They  relate  to  meas- 
ures to  protect  against  cold,  avoidance  of  over-exertion,  and 

*  In  six  cases  of  open  foramen  ovale,  reported  by  John  W.  Ogle,  M.D.,  as- 
sistant physician  at  St.  George's  Hospital,  Lond|n,  no  murmur  was  discovered 
during  life. — British  Med.  Jour.,  p.  60O,  1857,  from  Journal  do  la  Physiologic,  &c., 
public  sous  la  direction  du  Docteur  £.  Brown-Sequard,  Janvier,  1800: 
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great  mental  excitement,  together  with  euch  palliative  meas- 
ures as  the  particular  circumstances  in  individual  rased  may  in- 
dicate.' 

CYANOSIS. 


Blueuess,  or  a  purple  color  of  the  surface  of  the  boily  and 
the  mucous  surfaces  open  to  observation,  occurring  in  connec- 
tion with  niaU'ormationa  of  the  heart,  has  been  considered  as 
constituting  an  afieotion  called  cyanosis,'  morbus  cipruleus,  or 
the  blue  disease.  For  the  sake  of  precisiou,  these  names  should 
be  restrictetl,  as  they  usually  are,  to  the  peculiar  coloration  due 
to  abnormal  conditions  which  are  congenital,  although  this 
eftect  may  not  l>e  manifested  for  some  time  after  birth.  But 
an  analogous,  if  not  identical,  appearance  of  the  integument 
occurs,  as  a  symptom,  in  eases  of  organic  disease  of  the  heart 
developed  at  dift'erent  periods  of  life,  and  also  independently  of 
any  cardiac  lesions.  It  is  well  marked,  for  example,  in  the 
algid,  or,  as  it  is  often  termed,  the  cyauotic  stage  of  epidemic 
cholera.  This  fact  is  to  be  borne  in  mind  with  reference  to  the 
rationale  of  the  blueness  which  characterizes  certain  cases  of 
cardiac  malformation.  The  nature  of  the  connection  existing 
between  cyanosis  and  malformations  of  the  heart,  has  been  much 
discussed,  and  is  still  open  for  discussion.  To  consider  the  sub- 
ject at  much  length,  would  be  inconsistent  with  the  practical 
character  of  this  work.  I  shall  therefore  present,  very  briefly, 
the  views  which  comport  best  with  our  present  knowledge. 

Cyanosis  was  attributed  by  Morgagni  to  congestion  of  the 
venous  system  caused  by  obstruction  at  the  origin  of  the  pul- 
monic artery.  John  ITunter  attributed  it  to  the  admixture  of 
venous  and  arterial  blood  in  consequence  of  an  abnormal  com- 
munication between  the  auricles  or  ventricles,  or  an  abnormal 
arrangement  of  the  primary  vessels.  The  latter  was  the  current 
doctrine  until  within  the  past  few  years  the  explanation  of  Mor- 
gagni has  been  revived  and  maintained  by  several  distinguished 
pathologists — Louis  and  Yalleix  in  France,  Ilasse  and  Koki- 

iB  referred  to  Dr.  I'f^coi.k'i 
iin  Heart;  "  L»nil..n,  1&3S. 
r,  see  Auieriiuiii  Journtl  of.^ 
litlo  11  Cceur,"  iu 
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tansky  in  Germany,  Jay  and  Peacock  in  England,  and  Moreton 
Still6  of  this  country.*  Many  distinguished  pathologists,  how- 
ever, still  adhere  to  the  Hunterian  theory,  while  some  adopt 
both  explanations,  referring  the  affection  in  certain  cases  to 
venous  congestion  soldy ;  in  other  cases,  to  the  admixture  of  the 
two  kinds  of  blood,  or  to  the  combination  of  these  two  abnormal 
conditions. 

In  the  endeavor  to  settle  upon  the  true  explanation  of  cyano- 
sis, the  first  and  most  important  point  of  inquiry  is,  whether  it 
be  uniformly  associated  with  any  particular  class  of  malforma- 
tions. This  point  is  not  readily  ascertained,  because,  in  the 
great  majority  of  cases,  malformation  does  not  consist  of  a  single 
abnormity,  but  several  abnormal  conditions  are  combined.  Thus, 
obliteration  or  obstruction  of  the  pulmonic  orifice  generally  in- 
volves an  open  foramen  ovale  or  deficiency  of  the  ventricular 
septum.  The  former  induces  congestion  of  the  venous  system ; 
the  latter  occasions  admixture  of  the  venous  and  arterial  blood. 
Analyses  of  large  collections  of  cases,  in  fact,  show  that,  in  by 
far  the  greater  number,  there  exist  pulmonic  contraction,  and, 
at  the  same  time,  communication  between  either  the  ventricles 
or  auricles,  or  both.  Of  62  of  the  cases  collated  by  Still6,  in 
which  the  condition  of  the  pulmonary  artery  was  rei)orted,  in 
53  it  wa«  obstructed  or  impervious.  In  the  remaining  9  cases, 
the  author  concludes  that  the  abnormal  conditions  present  were 
of  a  nature  to  give  rise  to  congestion  of  the  venous  system.  On 
the  other  hand,  in  5  only  out  of  71  cases  collected  by  the  same 
author  was  communication  between  the  two  aides  of  the  heart 
wanting.  Cyanosis  has  been  observed  when  the  foramen  ovale 
was  not  open,  and  there  was  no  deficiency  of  the  ventricular  sep- 
tum, nor  transposition  of  the  primary  vessels ;  and  contraction 
of  the  pulmonic  orifice  is  not  always  present.  Again,  cases  have 
been  reported  in  which  the  two  kinds  of  blood  must  have  been 
very  freely  mixed,  as  in  some  instances  in  which  there  existed  a 
single  ventricle,  without  cyanosis;  and  cases  of  great  congenital 
pulmonic  obstruction  have  been  observed  without  cyanosis. 

In  short,  constancy  of  connection  with  any  particular  class  of 
malformations  has  not  been  established.  Cyanosis  cannot  be  con- 
sidered as  having  any  fixed  special  anatomical  character.  It  may 
be  associated  with  numerous  and  difterent  abnormal  conditions. 


*  On   Cyanosis,  or  Morbus  Cieruleus,  by   Moreton  Stillo,  M.D.,   American 
Journal  of  Medical  Sciences,  new  series,  vol.  viii,  1844,  p  26. 
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Continuing  to  regard  the  dittei-eut  forms  of  mal  format io^^H 
giving  rise  either  to  venoiia  congestion  or  admixture  of  the  two 
kinds  of  hlood  (although,  as  has  beeu  seen,  both  effects  are  usu- 
ally c'onihined),  the  facts  iidduoed  by  Still^,  Peacock,  and  others, 
appear  to  show  coneiusively  that  the  former  effect  is  L-oncerned 
in  the  production  of  cyanosiB  much  oftenor  and  to  a  much  greater 
extent  than  tlie  latter.  The  exceptions  to  the  rule  that  obstruc- 
tion either  at  the  iiulmonie  orifice  or  elsewhere,  inducing  con- 
gestiou  of  the  veins  and  venous  radicles,  exists  in  cases  of  cya- 
nosis, must  be  exceedingly  infrequent,  if,  indeed,  there  be  any 
exceptions  to  the  rule,  and  the  instances  in  which  great  congen- 
ital obstruction  at  the  pulmonic  orifice  are  not  atiendcd  by  cya- 
nosis, niaj',  perhajw,  be  explained,  as  suggested  by  reaoock,  by 
supposing  that  the  right  ventricle  becomes,  under  these  circum- 
stances, sufficiently  hypertrophied  to  compensate  for  the  obstmo- 
tiou  by  the  increased  power  of  its  contractions.  The  researches 
of  Stille  have  Buffieiently  established  the  fact,  already  stated, 
that  the  most  complete  commingling  of  arterial  and  venous  blood, 
either  by  direct  communication  between  the  two  sides  of  the 
heart  or  by  mal-arrangement  of  the  vessels,  is  not  al  ways  adequate 
to  give  rise  to  cyanosis ;  and  that,  as  regards  intensity,  cyanosis 
bears  no  constant  relation  to  the  freedom  of  communication  be- 
tween tlie  two  sides  of  the  heart  or  the  diff'event  systems  of  ves- 
sels. Hut  the  establishment  of  these  facts  does  not  prove  that 
the  commingling  of  the  two  kinds  «{  blood  is  never  involved  in 
the  production  of  cyanosis.  That  in  certain  cases  this  is  an  ijn- 
portant  element  is  probable.  It  is  evident  that  the  coexistence 
of  pulmonic  obstruction  with  either  an  ojien  foramen  ovale  or 
deticieucy  in  the  ventricular  septum  must  contribute  in  uoemall 
measure  to  the  admixture  of  the  blood  through  these  oommani- 
cations:  and  hence  it  is  intelligible  that  when  these  malfornift- 
tions  are  combined  (as  they  usually  are),  cyanosis  is  much  more 
likely  to  be  the  result  than  when  either  exists  independently  of 
the  other. 

The  general  conclusions,  then,  most  consistent  with  our  pres- 
ent knowledge  of  the  subject  are  that  cyanosis  involves,  in  the 
vast  majority  of  cases,  if  not  invariably,  venous  congestion  due 
to  contraction  or  obliteration  of  the  pulmonic  artery,  or  to  some 
other  malformation  which  occasions  obstruction  to  the  flow  of 
hlood  from  the  systemic  veins;  that  it  may  be  produced  by  (A- 
struction  alone  without  any  admixture  of  the  arterial  and  Q^  ■ 
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venous  ])lood,  but  that  the  latter  may  contribute,  more  or  less, 
to  its  production.  The  presence  of  venous  blood  in  the  arterial 
system,  it  is  to  be  remarked,  contributes,  not  alone  by  the  purple 
color  which  it  acquires  from  the  admixture,  to  the  cyanosis,  but 
by  increasing  the  venous  congestion.  The  capillary  circulation 
is  impeded,  and  the  flow  of  blood  through  the  veins  retarded  in 
proportion  to  the  venosity  of  the  arterial  blood. 

The  blueness  of  the  skin  in  cyanosis  is  due,  of  course,  to  the 
blood  contained  in  the  minute  or  capillary  vessels.     Now,  inas- 
much as  obstruction  of  the  venous  system  occurs,  frequently  in 
a  great  degree,  in  cases  of  organic  lesions  of  the  heart  arising 
from  disease  developed  after  birth,  the  question  arises,  why  is  it 
that  cyanosis  is  peculiar  to,  or  at  least  occurs  so  much  oftener 
and  to  a  greater  extent  in  connection  with  congenital  affections? 
It  is  highly  probable  that  the  answer  to  this  inquiry  is  contained 
in  a  suggestion  by  Dr.  Chevers,^  viz.,  that  the  capillary  vessels 
become  much  more  largely  expanded  when  obstruction  to  the 
circulation  exists  before  birth,  or  prior  to  the  full  development 
of  the  body,  the  vascular  system  being  more  readily  dilatable, 
than  in  the  adult.     Cyanotic  phenomena,  however,  are  by  no 
means  exclusively  observed  in  connection  with  malformations. 
They  may  be  developed  at  any  age  as  a  result  of  obstruction  at 
the  right  side  of  the  heart  in  conjunction  with  deficient  aeration 
of  the  blood.     They  are  seen  in  cases  of  pulmonary  obstruction 
due  to  atelectasis,  collapse  of  lung,  capillary  bronchitis,  emphy- 
sema, &c.     They  are  well  marked,  as  already  stated,  in  the  blue 
stage  of  epidemic  cholera,  being  dependent,  in  the  latter  affec- 
tion, in  a  great  measure,  on  capillary  congestion  proceeding  from 
the  abnormal  condition  of  the  blood  itself.     The  appearance  of 
the  tegumentary  surfaces  in  these  various  affections  does  not 
differ  essentially  from  that  in  cyanosis,  the  main  difference  being 
that  the  blueness  or  lividity  is  very  rarely,  if  ever,  so  extreme 
as  in  the  cases  in  which  it  is  dependent  on  congenital  affections. 

The  discoloration  in  different  cases  of  cyanosis  differs  greatly 
in  degree.  Between  slight  blueness  and  darkness  approaching 
nearly  to  blackness,  in  a  sufficient  variety  of  cases,  every  degree 
of  gradation  will  be  manifested.  All  portions  of  the  body  are 
not  alike  affected.  Certain  parts,  viz.,  the  lips,  around  the  eyes, 
the  cheeks,  the  ears,  the  extremity  of  the  nose,  the  roots  of  the 
finger  nails,  and  the  genital  organs,  present  a  change  in  color 


*  Dr.  Peacock,  op.  cit.,  p.  128. 
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more  marked  thnn  over  the  surface  generally.  The  blneni 
may  be  limited  to  piirts  in  which  the  fekiii  ie  delicate  and  the 
capillary  vessels  are  abundant.  The  degree  of  discoloration 
varies  also  greatly  at  different  periods  in  the  same  case.  Its 
intensity  is  increased  by  fits  of  oonghing,  rauacalar  exei-cise, 
mental  emotions,  and  any  caiwe  which  excites  the  action  of  the 
heart.  The  cyanosis  may  exist  only  under  these  circumatancefl, 
being  absent  when  the  heart  is  tranrjuil.  It  is  always  increased 
by  any  intercurrent  pulmonary  or  cardiac  disease. 

Althongh  dependent  on  malformations,  cyanosis  is  not  always 
manifested  at  or  immediately  after  birth.  Of  71  cases  analyzed 
by  Still6  with  respect  to  this  point,  it  was  congenital  in  40,  and 
ocenrred  in  the  remaining  31  eases  at  various  periods  after  birth. 
It  may  not  occur  until  several  years  after  birth.  When  this  ta 
the  case^  it  is  reasonable  to  presume  that  some  disease  of  the 
heart  or  lungs  has  been  added  to  the  malformations,  increasing 
the  venons  obstruction  occasioned  by  the  latter.  It  has  been 
observed  to  follow  a  blow  on  the  chest.  Tlie  development  of 
cyanosis  after  birth  has  been  accounted  for  by  suppoaing  that 
in  these  cases  a  communication  between  the  two  sides  of  the 
heart  either  takes  place  or  is  enlarged  at  the  time  when  the 
cyanosis  occurs.  Rupture  or  perforation  of  the  foramen  ovale 
may  happen  after  birth,  or  tbe  size  of  an  existing  aperture  may 
be  increased.  The  same  may  be  said  with  regard  to  the  inter- 
ventricnlar  septum  at  the  undefended  space.  This  explanation 
is  based  on  the  supposed  iniiiortance  of  the  admixture  of  the 
venous  and  arterial  blood  in  the  production  of  cyanosis.  That 
it  is  applicable  to  certain  cases  is  not  improbable.  On  the  other 
hand,  cyanosis  in  some  instances  exists  at  birth  and  afterward 
diminishes.  It  may  even  disappear;  but  such  cases  nmst  he 
extremely  rare. 

Althongh  cyanosis  is  regarded  as  a  distinct  aflection,  it  is 
sufficiently  evident  that  it  is  only  a  symptom  of  certain  con- 
genital affections  of  the  heart.  It  has  no  claim  to  be  considered 
as  an  individual  disease.  It  is  associated  with  other  symptoms 
of  malformation,  viz.,  palpitation,  dyspnifia,  &c.  When  preeent, 
habitually,  in  a  marked  degree,  the  patient  generally  is  remark- 
ably susceptible  to  cold,  and  the  temperature  of  the  body  is 
lowered.  The  muscular  power  is  deficient.  The  muscles  do  not 
attain  to  a  full  development.  The  faculties  of  the  mind  are  also 
often  imperfectly  developed  and  feeble.     Enlargement  of  the 
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pulpy  extremities  of  the  fingers,  with  incurvation  of  the  nails, 
constituting  what  is  called  "clubbed  fingers,"  is  observed  in 
some  cases.  I  have  met  with  this  appearance  in  a  marked 
degree^  in  connection  with  organic  lesions  of  the  heart  occurring 
after  adult  age,  not  associated  with  tuberculosis  of  the  lungs. 

The  diagnosis  rarely  involves  much  difficulty.  Discoloration 
of  the  surface,  either  general  or  partial,  present  habitually,  or 
occurring  whenever  the  action  of  the  heart  is  excited ;  existing 
at,  or  developed  shortly  after  birth  in  the  great  majority  of 
instances ;  accompanied  by  palpitation,  dyspnoea,  tendency  to 
syncope,  Ac,  either  constantly  or  in  paroxysms;  muscular 
weakness,  abnormal  coolness  of  the  surface  and  susceptibility 
to  cold — these  are  diagnostic  points  pertaining  to  the  symptoms. 
In  addition  to  these  points,  physical  signs  denoting  malforma- 
tion of  the  heart  are  generally  determinable,  consisting  of  those 
which  denote  enlargement  of  the  organ,  together  with  organic 
murmurs,  the  latter  being  often  referable  to  the  pulmonic  orifice. 
The  lividity  due  to  certain  pulmonary  affections  in  children,  is 
to  be  discriminated  by  the  previous  history,  taken  in  connection 
with  the  presence  of  symptoms  and  signs  pointing  to  the  lungs 
as  the  seat  of  disease,  and  the  absence  of  the  symptoms  and 
signs  of  malformation  of  the  heart. 

The  prognosis  in  cases  of  malformation  of  the  heart  accom- 
panied by  cyanosis,  is  unfavorable.  If  the  discoloration  be 
congenital,  intense,  and  persisting,  it  denotes  a  condition  of  the 
heart  which  is  generally  incompatible  with  a  duration  of  life 
beyond  a  few  weeks  or  months.  If  moderate  or  slight,  or  occur- 
ring only  in  paroxysms,  patients  sometimes  live  for  many  years, 
and  even  long  life  is  possible.  The  statistics  collected  by  Still6 
with  regard  to  the  duration  of  the  disease,  show,  at  a  glance, 
the  diversity  of  cases  in  this  respect.  Of  40  cases,  in  all  of 
which  the  cyanosis  was  congenital,  death  occurred  within  23 
days  after  birth  in  seven ;  between  23  days  and  10  weeks,  in 
three;  between  10  weeks  and  1  year,  in  seven;  between  1  year 
and  10  years,  in  ten  ;  between  10  years  and  20  years,  in  ten.  Of 
these  40  cases  life  was  prolonged  to  29  years,  to  35  years,  and 
to  57  years,  respectively,  in  a  single  instance. 

The  treatment  of  cyanosis  resolves  itself  into  that  of  malfor- 
mations of  the  heart.  The  few  remarks  already  made  comprise 
all  that  is  necessary  to  say  under  this  head. 

18 


CERTAIN   AFFECTIONS   INCIDENTAL   TO   DISEASES  1 
THE  HEART. 

CaisuLiTius  or  FitsiN  witbih  tsi  Cavities  ur  tdb  Heaht. — Clou  formed  afltr  deatti 
ond  at  thn  olore  of  life— Flbilnowi  cQafalii  formed  daring  life—Their  {Hitfaologicil 
B on nutionf— Their  fonnalion  in  oreonio  nlfeDlion*  of  (ha  haarl— Symplomi  danuting 
tbeir  foimatiun — Pbjeioal  tign:  and  dingnoile — Prognaila — Treatment. 
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AnoijiA   PiiCToms. — Rjmplom"   rhamcterinllo    of— Description   of  pBroirj»m» — Biciling 

of  tge  and  aex — Oravltj  and  prugnosiii — Dlngnoeie — Treatment. 
Erlaroehbht  or  ras  Tutboid  Body  amb  Phomi»k!iC«  or  the  Eteb,— Phtnomeno  it- 
Boriiitire  of  the  prominence  of  the  eyes— Phenomena  descriptive  of  thr  enlargement  at 
the  tbyroid  bodj — Other  sjm|itQmatio  pbenomeDa — Pallioiog; — Caaution — Diignofi) 

RiDUi-LicaTiOT'  OF  THH  HcART-SoUNiia.- OiSerent  Turiellea  of  rednplisallan  and  (heir 
relutiie  infrequene; — Ca>»  of  red  u  plica  lion  of  boih  eaunds— Cardiac  le^iona  fonnd 
after  death  in  oaaea  of  redupiioalian- Meehaniem  of  redupliDnlion— Benring  of  th* 
facta  pertaining  to  rednplioation  on  the  tneohanlf  to  of  the  normal  heart-sound* — Uede 
of  dittinguiahing  the  different  rarialiea  of  reduplioAliDn — Palbological  import  sod 
dlagnuBlIa  liguifiaanoe  of  reduplications— Treatment. 

The  caption  to  this  chapter  inoluiles  certain  affections  which 
are  liable  to  occur  in  cases  of  organic  disease  of  the  heart,  hut 
which  are  not  associated  with  any  particular  lesions.  They 
occur  in  different  forms  of  organic  disease,  and  they  do  not,  with 
one  exception,  involve,  of  necessity,  the  existence  of  any  struo 
tural  lesion.  Henco,  although  these  affections  are  qnite  dis- 
similar in  character,  they  may  conveniently  be  grouped  together. 
First,  will  be  considered  the  formation  of  tibriuous  coagula  within 
the  cavities  of  the  heart  and  the  morbid  growths  known  as 
polypi ;  second,  the  occurrence  of  pain  and  other  symptoms  in 
paroxysms,  constituting  the  affection  commonly  known  as  angina 
pectoris;  enlargement  of  the  thyroid  hody  and  prominence  of 
the  eyeballs  will  he  next  noticed;  aud,  finally,  reduplication  of 
the  heart-sounds.     These  affections  will  be  treated  of  only  eo 

I  far  as  they  are  of  interest  and  importance  in  a  practical  poil&J 

of  view.  ^H 
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COAGULATION  OF  FIBRIN  WITHIN  THE  CAVITIES  OF 

THE  HEART. 

The  cavities  of  the  heart  are  usually  found  to  contain,  after 
death,  coagulated  blood,  or  clots,  in  more  or  less  abundance. 
These  are  found  oftener  and  in  greater  abundance  in  the  right 
auricle  and  ventricle  than  in  the  cavities  of  the  left  side  of  the 
heart.  The  clots  now  referred  to  are  formed  post  mortem.  The 
blood  remaining  in  the  cavities  coagulates  after  death,  as  it  does 
when  drawn  from  the  vessels  during  life.  These  clots  are 
variable  as  regards  size,  form,  consistence,  and  color.  They 
are  sometimes  uniformly  dark  and  friable.  In  other  instances 
they  are  more  resisting,  and  present  on  the  surface  a  layer  of 
fibrin  identical  with  the  butty  coating  of  blood  coagulated  after 
venesection.  The  latter  is  sometimes  tolerably  firm,  and,  in  some 
instances,  from  the  imbibition  of  serum,  it  is  of  a  soft,  jelly-like 
consistence.  A  distinctive  feature  of  the  clots  now  referred  to 
is,  they  are  loose^  i.  e.,  not  attached  to  the  endocardium,  nor 
intertwined  with  the  tendinous  cords  or  fleshy  columns.  They 
may  extend  from  one  cavity  to  another  through  the  auriculo- 
ventricular  orifices,  and  into  the  large  vessels,  the  arteries  and 
veins,  connected  with  the  heart.  It  is  not  uncommon  to  find 
prolongations  of  considerable  length  contained  in  the  large 
arteries,  especially  the  pulmonary  artery,  consisting  of  fibrin, 
more  or  less  solid,  and  colored,  to  a  greater  or  less  extent,  by  the 
presence  of  red  globules.  The  occurrence  of  post-mortem  clots 
undoubtedly  depends,  in  a  great  measure,  on  the  condition  of 
the  blood.  They  are  formed  especially  after  death  from  diseases 
in  which  the  fibrinous  constituent  of  the  blood  is  in  excess 
(liyj»erino8is) ;  and,  under  these  circumstances,  the  proportion  of 
colorless  fibrin  in  the  clots  will  be  increased.  On  the  other  hand, 
after  certain  fatal  aflections,  as  is  well  known,  the  blood  coagu- 
lates imjHjrfectly,  and  sometimes  not  at  all,  the  cavities  of  the 
heart  being  filled  with  blood  entirely  liquid. 

To  the  clots  just  described  the  older  pathologists  attached 
much  importance.  They  were  regarded  as  ante-mortem  produc- 
tions, and  included  in  the  class  of  the  so-called  poh/pi  of  the 
heart,  being  supposed  to  give  rise  to  a  multitude  of  symptoms 
during  life,  and  to  be  frequently  the  cause  of  death.  That  they 
are  formed  after  death  is  certain,  but  the  question  arises,  whether 
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they  may  not  sometimes  be  formed  during  the  last  moments  or 
hours  of  life,  and,  in  fact,  prove  the  immediate  canac  of  the  cea- 
Bation  of  the  circulation.  It  is  difficult,  and  indeed  impossible, 
to  eettle  this  question  demonstratively,  hut  the  aftirmutive  is 
highly  probable.  That  coaguhition  of  fibrin  does  lake  place 
before  death  in  certain  cases  is  not  to  be  doubted.  The  clots 
that  are  indubitably  of  ante-mortem  formation  will  be  presently 
considered.  The  question  now  relates  to  clots,  loose  or  unat- 
tached, and  not  differing  from  those  which  are  due  to  coagula- 
tion after  death.  It  may  he  readily  conceived  that  in  certain 
diseases  of  the  heart,  and  in  various  affections  exclusive  of  these, 
at  the  close  of  life,  when  the  circulation  becomes  so  enfeebled 
that  the  blood  accumulates  and  remains  nearly  stagnant  in  the 
cavities,  coagulation  may  take  place,  and,  to  quote  the  language 
of  Prof,  ileigs,  "  the  last  fatal  blow  is  struck  by  the  formation 
of  a  heart-clot  of  greater  or  less  size."  The  author  just  named 
accounts  in  this  way  for  sudden  death,  in  some  puerperal  cases, 
during  syncope  induced  by  assuming  suddenly  the  erect  i>osture, 
when  recent  delivery  has  been  accompanied  or  followed  by  a 
large  amount  of  hemorrhage.'  The  explanation  is,  to  say  the 
least,  plausible;  and  itsextension,  by  the  same  author,  to  account 
for  the  arrest  of  the  circulation  in  various  chrome  and  acute 
diseases,  is  not  irrational.  This,  however,  can  only  be  a  matter 
for  conjecture,  since  the  clots  found  in  the  cavities  of  the  heart 
do  not  differ  from  those  which  are  formed  by  coagulation  after 
death. 

Masses  of  considerable  size,  consisting  of  coagulated  fibrin, 
■which  are  often  found  in  the  cavities  of  the  heart  in  post-mortem 
examinations,  furnish  intrinsic  evidence  of  having  been  formed 
during  life.  This  evidence  consists  in  their  density,  absence  of 
red  globules,  intertwining  with  the  tendinous  cords  and  fle^y 
columns,  adhesion  to  the  endocardium,  grooving  of  their  sur- 
faces by  the  currents  of  blood,  and  certain  changes  due  to 
molecular  disintegration.  These  characters  denote  that  they  are 
not  produced  by  coagulation  after  death,  nor  as  the  final  event 
in  the  act  of  dying,  although  they  frequently  prove  the  imme- 
diate cause  of  the  arrest  of  the  circulation.  The  date  of  their 
formation  may  be  days  and  iierhaps  weeks  anterior  to  death. 

'  Vide  paper  by  Prof.  C.  D.  ULeigt,  in  the  Fbiludelphia  Mudicul  Exanioer, 
U&rcb,  1849.    Alio  treatUe  on  Ubitotrica. 
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These  masses  differ  greatly  in  size  and  configuration.  They  may 
be  formed  in  the  cavities  of  the  left,  as  well  as  in  those  of  the 
right  side  of  the  heart,  but  more  frequently  in  the  latter.  They 
are  frequently  connected  with  the  tendinous  cords  and  fleshy 
columns,  with  which  they  may  be  very  closely  and  strongly 
intertwined.  The  latter  fact  is  alone  sufficient  to  show  their 
ante-mortem  formation.  The  play  of  the  valves,  when  coagula- 
tion is  taking  place,  causes  the  fibrin  to  adhere  to  these  parts, 
precisely  as  it  is  collected  for  experimental  purposes,  by  whipping 
with  a  bundle  of  small  sticks  blood  drawn  from  the  body.  By 
this  whipping  process  the  red  corpuscles  are  expelled,  and  the 
masses  consist  of  pure  fibrin.  The  masses  are  sometimes  closely 
adherent  to  the  endocardium,  but  not  by  means  of  an  organized 
attachment.  In  the  instances  in  which  they  seem  to  be  grafted 
into  the  heart,  the  coagulated  fibrin  is  deposited  on  either  an 
exudation  or  a  morbid  growth.  The  opinion  held  by  Hope,  and 
even  by  some  eminent  pathologists  of  the  present  day,  that 
masses  of  coagulated  fibrin  may  become  organized,  increase  by 
a  process  of  growth,  and  undergo  transformations  of  texture 
dependent  on  abnormal  nutrition,  is  untenable.  In  the  heart,  as 
elsewhere,  the  fibrinous  element  of  the  blood,  whenever  isolated 
and  solidified,  becomes,  virtually,  a  foreign  substance  incapable 
of  organization.  The  fibrinous  masses  are  sometimes  found  to 
contain  collections  of  liquid,  varying  in  color  and  consistence, 
presenting  an  appearance  of  unilocular  or  multilocular  cysts. 
They  have  been  said  to  contain  pus  and  softened  tuberculous 
deposit.  The  latter  statement  has  not  been  substantiated  by 
microscopical  examinations.  Either  the  liquid  has  been  imbibed 
from  without,  or  it  is  due  to  disintegration  commencing  within 
the  solid  mass  ;  and  although  it  may  present  the  gross  appear- 
ances of  purulent  or  tuberculous  matter,  the  characters  of  the 
latter  as  determined  by  the  microscope  are  wanting. 

In  this  account  of  coagulation  of  fibrin  within  the  cavities  of 
the  heart,  reference  is  had  to  the  formation  of  masses  of  con- 
siderable size.  These  are  to  be  distinguished  from  morbid 
growths  and  exuded  lymph,  the  size  of  which  may  be  increased 
by  layers  of  fibrin,  constituting  the  vegetations  or  excrescences 
so  often  found  attached  to  the  valves  and  orifices  of  the  heart. 
The  latter  have  been  already  noticed  in  treating  of  valvular 
lesions,  and  they  will  be  again  considered  in  connection  with 
endocarditis.     They  differ  from  the  formations  now  under  con- 
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Bideratinn  in  this  respect,  viz.,  they  occur  almost  exolusively  in 
the  cavities  of  the  left  aide  of  the  heart. 

Fibrinous  coagula  occur  in  various  pathological  connections. 
They  occur  as  a  result  of  the  accumulation  and  stagnation  of 
blood  in  the  cavities  of  the  heart.  So  far,  the  conditions  in- 
volved in  their  formation  are  mechanical.  Couditious  pertaining 
to  the  Llood  itself  favor,  and  may  be  sufficient  for,  their  forma- 
tion. One  of  these  conditions  is  an  inordinate  proportion  of 
fibrin,  either  from  its  being  positively  increased,  or  relatively  in 
excess  owing  to  the  other  constituents  of  the  blood  being  di- 
minished. Hence,  fibrinous  coagula  are  liable  to  occur  in  cer- 
tain affectious  characterize*i  by  hyperinoeis,  especially  when  the 
mechanical  conditions  aie  combined.  This  combination  exists 
especially  in  pneumonia;  and  in  a  large  proportion  of  the  fatal 
cases  of  this  disease,  coagula  are  found  which  must  have  beeu 
formed  during  life.'  It  also  exists  in  caees  of  death  after  exces- 
sive loss, of  fluids,  as  in  epidemic  cholera.  Inflammation  of  the 
endocardium  disposes  to  coagulation,  ^mrtly  from  the  presence 
of  exuded  lymph,  and  perhaps,  also,  from  the  contamination  of 
the  blood  in  consequeiu'e  of  the  admixture  of  the  inflammatory 
products  carried  into  the  circulation.  If  this  latter  statenieul 
be  correct,  it  is  intelligible  that  a  similar  contamination  from 
the  prodncts  of  inflammation  derived  from  other  situations  than 
the  heart,  may  lead  to  the  same  result.  The  formation  of 
fibrinous  eoagiila  is  by  no  means  limited  to  cases  in  which  the 
heart  is  diseased.  Some  years  since  a  heart  was  presented  to 
me,  in  which  the  curtains  of  the  tricuspid  valve  were  literally 
tied  firmly  together  by  a  mass  of  dense,  colorless  fibrin,  portions 
of  which  were  closely  intertwined  with  the  tendinous  cords  and 
papillary  mupcles,  a  prolongation  of  the  fibrinous  mass  extend- 
ing info  the  right  auricle.  The  obstruction  of  the  right  aurieulo- 
ventricular  orifice  was  complete.  The  person  hud  been  in 
feeble  health,  but  complained  of  no  definite  ailments,  and  was 
not  under  medical  treatment.  He  was  found  dead  in  Iwd,  and 
an  examination  made  under  the  direction  of  the  coroner  dis- 

t  Vide  Traile  Pmliqtie  tin  In  Pnc^umnnip.  pur  aHaollc-,  GnBolIe  raliiblUbed  bj 
comparalive  obanrvntions,  nnt  only  Ihnt  di'nsB  flbrinqm  congul*,  ndhnrent  or 
cImhI]' intcrlwini><J  witb  thn  tcndinoua  curds  or  fleab^  colimim,  ern  i>rtcn  found 
after  deatb  in  cnsea  of  pncumnnii.,  biit  that  tbpy  are  rarely  fuiind  in  fmal  case* 
of  typboid  fover,  perilonitU,  eruptive  fevers,  and  pereliral  mHlmliPs,  Q/i.  fil., 
1841,  p.  70  et  Kiq.  See,  kIso,  Bichnrdiion 'a  prJKe  essay  On  tbe  Causu  of  tbe 
Coagulntiun  of  the  Blood,  London,  1853. 
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closed  no  other  cause  of  death  than  that  stated.  The  heart, 
exclusive  of  the  fibrinous  mass  mentioned,  was  devoid  of  morbid 
appearances ;  it  was  not  enlarged,  and  the  valves  were  sound. 

The  conditions  derived  from  organic  lesions  of  the  heart, 
under  which  fibrinous  coagula  are  liable  to  occur,  are  mainly 
mechanical,  consisting  of  the  accumulation  and  stagnation  of 
blood  within  the  cavities.  The  latter  efiects,  as  has  been  seen, 
follow  obstruction  of  the  orifices  and  dilatation  of  the  organ. 
In  cases  of  mitral  obstruction  which  has  eventuated  in  dilata- 
tion of  the  right  side  of  the  heart,  the  time  arrives,  if  life  be 
suflBiciently  prolonged,  when  the  right  ventricle  and  auricle  are 
constantly  distended,  the  ventricular  contractions  being  so  feeble 
as  to  propel  but  a  small  quantity  of  blood  into  the  engorged 
pulmonary  vessels.  Under  these  circumstances,  the  fibrin  may 
coagulate,  becoming  adherent  to  the  tendinous  cords  and  fleshy 
columns,  interfering  with  the  action  of  the  tricuspid  valve,  ob- 
structing the  auriculo-ventricular  orifice,  and  prove  the  immedi- 
ate cause  of  death.  Or,  if  there  exist  aortic  lesions  involving 
obstruction  or  regurgitation,  the  left  ventricle,  after  a  time, 
reaches  the  limit  of  hypertrophic  enlargement,  and  dilatation 
predominates,  with  consequent  weakness  and  inability  to  expel 
but  a  small  part  of  the  contents  of  this  cavity.  The  same  result 
may  take  place  here,  but  it  occurs  more  infrequently  than  in 
the  cavities  of  the  right  side.  Fatty  degeneration  and  extrinsic 
causes,  which  weaken  the  heart,  together  with  certain  states  of 
the  blood  favoring  coagulation,  will  contribute  to,  and  may  suf- 
fice for  the  occurrence  of  this  accident.  The  mechanism  of 
the  formation  of  coagula,  under  these  circumstances,  is  analo- 
gous to  that  by  which  they  are  formed  in  sacculated  aneur- 
isms. The  formation  of  coagula  may  lead  rapidly  to  a  fatal 
termination.  In  a  certain  proportion  of  cases,  sudden  death  is 
to  be  thus  explained.  This  occurs  when  coagula  become  em- 
boli and  cause  occlusion  of  either  the  pulmonary  artery  or  the 
aorta.  In  other  cases,  life  continues  for  some  time  with  an 
aggravation  of  all  the  symptoms  referable  to  the  heart,  dating 
from  the  time  when  the  coagulation  took  place. 

The  symptoms  of  the  formation  of  coagula  in  cases  of  organic 
disease  of  the  heart  are  certainly  not  distinctive,  but,  taken  in 
connection  with  all  the  circumstances  in  the  case,  they  often 
point  with  much  significance  to  this  accident.  The  significance 
consists  in  a  sudden  and  great  increase  of  all  the  symptoms  ref- 
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eralilc  to  the  heart,  under  circumstances  which  render  this 
explanation  rensmmhie,  and  when  the  striking  change  in  the 
condition  of  the  patient  is  not  to  be  otherwise  accounted  for. 
The  reasoning  is  by  exclusion  rather  than  by  positive  diagnostic 
evidence.  The  formation  of  coagula  is  to  be  strongly  susi^cted 
if  a  person  known  to  have  an  organic  aflection  of  the  heart, 
which  haa  eventuated  in  dilatation,  be  abruptly  seized  with 
notable  increase  of  dyspncea,  amounting  to  orthopncea,  which 
persists  with  a  distressing  sense  of  oppression  at  the  pnecordia; 
the  heart  becoming  irregular  and  tumultuous;  the  pulse  cor- 
respondingly disordered,  extremely  frequent  and  feeble,  and  the 
more  remote  symptomatic  phenomena,  such  as  lividity,  drop- 
sical eft'usiou,  coldness  of  the  extremities,  being  aggravated  in 
proportion.  This  suspicion  is  resolved  into  an  opinion  which 
may  be  entertained  with  great  confidence,  if  a  careful  examina- 
tion of  the  chest  reveals  no  intercurrent  pulmonary  disease,  nor 
a  superadded  cardiac  affection  adetjnate  to  account  for  the  re- 
markable alteration  which  has  ensued.  An  acquaintance  with 
the  symptoms  and  condition  of  the  patient  prior  to  the  occur- 
rence of  the  accident  is  important  with  refei-ence  to  the  diagno- 
sis. If  the  ease  have  not  been  previously  under  observation,  the 
practitioner  is  not  so  well  prepared  to  estimate  properly  the 
change  as  when  it  takes  place  under  his  own  eyes.  He  can 
neither  appreciate  its  extent  nor  its  suddenness,  and  the  latter 
is  an  essential  point  in  the  diagnosis.  The  practicability  of  the 
diagnosis  presupposes  that  the  coagula  occasion  ol»truction  to 
the  circulation  in  consequence  either  of  ttie  space  which  they 
occupy,  their  situation  at  or  near  the  orifices,  or  their  interfer- 
ence with  the  proper  play  of  the  valves.  A  mass  of  fibrin,  of 
considerable  size,  situated  in  the  auricular  appendix,  or  attached 
at  the  apex  of  the  ventricle,  may  not  give  rise  to  a  degree  of 
disturbance  greater  than  scoms  fairly  attributable  to  the  organic 
lesions,  the  existence  of  which  has  been  ascertained.  So,  if  the 
coagula  are  slowly  formed,  the  symptoms  are  gradually  devel- 
oped, and  the  diagnosis,  under  these  eireumstancea,  is  impracti- 
cable. 

Physical  signs  furnish  but  little  aid  in  the  diagnosis.  The 
presence  of  coagula  may  occasion  an  endocardial  murmur,  but, 
as  a  rule,  it  is  wanting,  probably  in  consequence  of  the  enfeebled 
action  of  the  heart.  Moreover,  a  newly-develojied  murmur  can 
hardly  be  discriminated  from  pre-existing  murmurs  referable  to 
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the  valvular  lesions  which  are  present  in  the  great  majority  of 
cases.  Theoretically,  either  the  tricu8pi4  or  the  mitral  valvular 
element  of  the  first  sound  would  be  expected  to  be  impaired  or 
lost,  according  as  the  coagulated  fibrin  may  impede  the  play  of 
the  one  or  the  other  of  the  auricular  ventricular  valves.  But 
weakness  of  the  heart  suffices  to  diminish  or  annul  the  first  sound. 
In  short,  the  diagnostic  points  in  cases  of  fibrinous  coagula  in- 
cidental to  organic  disease  of  the  heart  must,  in  general,  be  de- 
rived mainly  from  the  symptomatic  phenomena,  not  from  phys- 
ical signs. 

The  diagnosis  of  the  formation  of  coagula  in  other  pathologi- 
cal associations  is  free  from  some  of  the  difficulties  incident  to 
their  occurrence  in  connection  with  disease  of  the  heart.  For 
example,  with  the  knowledge  of  the  fact  that  in  cases  of  pneu- 
monia terminating  fatally  this  accident  is  apt  to  occur,  if,  in  the 
progress  of  that  disease,  the  impulse  of  the  heart  and  the  pulse 
suddenly  become  extremely  tumultuous,  frequent,  irregular,  and 
accompanied  by  a  degree  of  dyspnoea  not  explicable  by  the  de- 
velopment of  inflammation  in  another  lobe,  or  any  new  condition 
referable  to  the  lungs,  the  grounds  for  suspecting  coagulation 
within  the  heart  may  be  stronger  than  in  some  of  the  instances 
in  which  it  occurs  in  cardiac  aflections,  for  the  latter  may  have 
already  induced  great  weakness  and  disordered  action  of  the 
heart,  with  corresponding  disturbance  of  respiration,  &c.  The 
change,  as  regards  the  symptoms  referable  to  the  heart,  is  not  so 
striking  in  the  latter  case  as  in  the  former,  and  other  explana- 
tions than  the  formation  of  coagula  are  less  available.  More- 
over, assuming  that,  in  the  case  of  pneumonia,  the  absence  of 
previous  cardiac  disease  has  been  ascertained,  if  the  presence  of 
a  coagulum  give  rise  to  an  endocardial  murmur,  at  the  same  time 
that  the  striking  symptoms  referable  to  the  heart  occur,  this 
constitutes  strong  evidence  of  the  nature  of  the  accident. 

The  coagulation  of  fibrin  in  the  cavities  of  the  heart  is  a  species 
of  accident,  occurring  sometimes  when  it  was  not  to  have  been 
looked  for,  and  when  the  rationale  of  its  occurrence  is  not  ap- 
parent. Under  these  circumstances,  a  diagnosis  may  be  made 
with  considerable  confidence  by  taking  cognizance  of  the  symp- 
toms which  the  accident  occasions,  and  by  excluding  other  mor- 
bid conditions. 

In  proportion  as  the  accumulation  of  the  coagulated  fibrin  in 
the  right  auricle  and  ventricle  interferes  with  the  action  of  the 
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tripiiBpid  valves,  and  opposps  an  olistacle  to  the  paesage  of  blood 
through  these  cavitieB,|here  will  be  stasis  iu  the  systemic  venous 
system,  and  dyspmra.  Dyspnosa  is  the  most  promineut  symp- 
'  torn.  The  patient  has  a  painful  sense  of  the  want  of  air.  whereas 
it  is  the  deficient  supply  of  hlood  to  he  aerated  in  the  lungs 
that  ocwieions  the  dyspntpa.  The  airentere  the  lungs  fi-eely,  and 
the  respiratory  murmur  is  heard  ou  auscultation  over  the  whole 
chest ;  Imt  the  blood,  being  detained  in  the  systemic  veins  from 
the  obstruction  caused  by  the  clot,  is  prevented  from  passing 
througli  the  pulmonary  circuit.  If  the  obstruction  be  suflicient 
to  involve  impending  danger,  the  dyspno-a  ie  extreme.  The  res- 
piratiou  is  gasping.  The  patient  refers  the  seat  of  the  oppression 
to  the  region  of  the  heart.  The  stasis  in  the  systemic  veins  may 
give  rise  to  lividity.  The  surface  of  the  body  is  cool  or  cold, 
and  frequently  covered  with  ]>er8piration.  The  axillary  temj»era- 
ture  falls  below  that  of  health.  The  pulse  becomes  feeble,  and 
frequently  irregular,  the  frequency  being  generally,  but  not  in- 
variably increased.  The  prolonged  laborious  etibrts  of  breathing 
and  the  loss  of  sleep  induce  great  exiiaustion,  and  the  mode  of 
dying  is  by  asthenia;  but  toward  the  close  of  life,  the  patient 
may  lapse  into  a  Bemi-eoraatose  condition. 

A  patient  about  to  die  from  the  deposit  of  fibrin  in  tlie  right 
cavities  of  the  heart  is  in  a  state  not  unlike  that  of  the  collapsed 
stage  of  epidemic  cholera,  except  that  dyspnoea  is  rarely  a  promi- 
nent symptom  in  the  latter  atiection.  The  diagnosis  involves, 
first,  the  absence  of  this,  or  any  affection  inducing  the  exhaus- 
tion and  syncopal  condition  in  consequence  of  loss  of  fluids,  hem- 
orrhage, or  a  depressing  influence  on  the  heart  through  sympa- 
thetic relations,  or  blood-poisoning.  Next,  diseases  of  the  lunga 
are  to  be  excluded  by  the  absence  of  physical  signs,  together 
with  pericarditis  and  structural  lesions  of  the  heart.  If,  in 
addition  to  these  negative  points,  an  endocardial  murmur  be 
developed  wliich  it  is  known  did  not  previously  exist,  the  diag- 
nosis is  strengthened  ;  but  the  development  of  a  murmur  is  not 
essential  to  the  diagnosis. 

Richardson  states  that  the  diagnosis  may  be  confirmed  by  aus- 
cultating separately  the  tricuspid  element  of  the  first,  and  the 
pulmonic  element  of  the  second,  sound  of  the  heart.  If  th«  fibrin 
interfere  materially  with  the  play  of  the  tricuspid  valves,  the 
valvular  element  of  tlie  first  sound  will  be  notably  feeble  or  lost 
at  the  right  margin  of  the  heart;  and  if  the  clot  be  in  the  left 
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ventricle,  and  impede  the  action  of  the  mitral  valves,  the  valvu- 
lar element  of  the  first  sound  will  be  weakened  or  lost  at  the 
apex,  and  heard  at  the  right  margin  of  the  heart.  The  pul-* 
monic  second  sound,  that  is,  the  sound  heard  in  the  second  left 
intercostal  space  close  to  the  sternum,  will  be  weakened  in  pro- 
portion as  the  accumulation  of  fibrin  in  the  right  ventricle  in- 
terferes with  the  function  of  the  semilunar  valves  of  the  pul- 
monary artery.  Although  I  have  not  had  the  opportunity  of 
verifying  these  signs  since  reading  the  paper  by  Richardson,  I 
can  appreciate  their  availability.  That  the  tricuspid  and  the 
mitral  portion  of  the  valvular  element  of  the  first  sound  of  the 
heart  can  be  interrogated  separately  by  auscultation,  is  stated  in 
another  chapter  of  this  work.* 

These  remarks  on  the  diagnosis  of  fibrinous  masses  in  the  right 
side  of  the  heart,  occurring  as  an  unlooked  for  accident,  in  various 
pathological  connections,  have  been  written  directly  after  ob- 
serving a  case,  the  clinical  facts  of  which  apparently  admitted 
of  no  other  adequate  explanation.  It  was  not,  however,  practi- 
cable to  demonstrate  the  correctness  of  the  explanation  by  a  post- 
mortem examination.  The  patient,  a  young  married  lady,  arrived 
in  this  city,  after  a  day's  journey,  on  her  way  to  Long  Branch, 
and  was  too  ill  to  proceed  further.  I  saw  her,  in  consultation 
with  Dr.  C.  Y.  Swan,  the  following  day.  Her  health  had  for 
some  time  been  delicate,  and  she  had  had  attacks  of  asthma. 
When  I  first  saw  her,  she  was  suffering  moderately  from  a  sense 
of  dyspnoDa,  and  nervous  exhaustion,  attributable  to  fatigue  and 
loss  of  sleep.  There  was  notable  hypenesthesia  of  the  surface 
of  the  body.  On  an  examination  of  the  chest,  the  respiratory 
murmur  was  found  to  be  everywhere  normal,  and  there  were  no 
cardiac  signs  of  disease,  except  a  reduplication  of  the  second  sound 
of  tJie  heart.  The  symptoms  in  the  case  were  considered  as 
denoting  only  disorder  of  the  nervous  system.  Four  days  after- 
ward, I  saw  the  patient  again.  In  the  meantime,  the  dyspnoea 
had  increased,  and  she  had  obtained  very  little  sleep.  The  suf- 
fering now  from  a  sense  of  the  want  of  breath  was  very  dis- 
tressing. The  pulse  was  extremely  small  and  feeble,  numbering, 
however,  only  80  per  minute.    The  surface  of  the  body  was  cold, 

*  Vide  page  68.  For  papor  on  the  Diagnosis  of  Polypi  of  the  Heart,  by  Benjamin 
"W.  Kichardson,  M.D  ,  see  London  Med.  Times  and  Gazette,  November  21, 1868, 
and  the  Half- Yearly  Abstract  of  the  Medical  Sciences,  reprinted  by  Henry  C.  Lea, 
No.  for  July,  18C9. 
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aud  covered  with  perepiration.  The  prolabia  were  livid.  Tbe 
mental  faculties  were  intact.  She  had  no  vomiting,  nor  diarrbcra, 
nor  aught  else  to  account  for  the  collapsed  condition.  A  careful 
examination  of  the  cheat  showed  everywhere  resonance  on  jier- 
cuBsioQ,  and  a  normal  respiratory  murmur.  Tliere  was  no  cardiac 
murmur,  aud  the  reduplication  of  the  second  sound  had  ceased. 
Eight  hours  afterwards,  I  found  the  patient  moriljund,  the  pulse 
being  extinct  at  the  wrist.  At  this  visit,  for  the  first  time,  I 
discovered  a  sjstolic  murmur  over  the  heart.  ,  The  murmur  waa 
limited  to  the  prfficoniin,  l>eing  most  marked  between  the  base 
and  apex.     This  waa  an  hour  only  before  death. 

In  the  foregoing  remarks  on  the  diagnosis,  I  have  had  reference 
chiefly  to  the  formation  of  fibrinous  clots  in  the  right  cavities  of 
the  heart.  The  accumulation  of  fibrin  in  the  left  cavities  gives 
rise  to  symptoms  which  are  less  distinctive.  Pulmonary  con- 
gestion occurs  in  proportion  as  the  accumulation  in  these  cavitiee 
opposes  an  obstacle  to  the  return  of  blood  from  the  lungs.  The 
dyspnoea  which  exists  is  mainly  attributable  to  this  congestion. 
The  action  of  the  heart  is  tumultuous  and  iiTegiilar.  The  pulse 
is  small  in  proportion  as  the  quantity  of  blood  in  the  left  cavities 
is  deficient.  The  occurrence  of  fibrinous  clots  in  these  cavities 
is  extremely  rare,  exclusive  of  the  cases  in  which  it  is  incidental 
to  structural  artections  of  the  heart  involving  weakness  of  the 
left  ventricle  from  either  dilatation  or  fatty  degeneration. 

The  prognosis  in  cases  in  which  the  Rymptoms  denote  the  for- 
mation of  fibrinous  eoagula  is  in  tbe  highest  degree  unfavorable. 
Bouillaud  entertains  the  belief  that  the  eoagula  are  sometimes 
dissolved  and  disapjKjar.  The  ground  for  such  a  l>e!ief  is  so  small 
as  to  render  it  excusable  to  conclude  that,  in  the  instances  in 
which  this  favorable  termination  has  been  supposed  to  take  place, 
an  error  of  diagnosis  may  have  been  committed.  As  incidental 
to  organic  afiections  of  the  heart,  however,  it  is  to  be  borne  in 
mind  that  in  moat  instances  the  condition  of  the  patient  prior  to 
this  accident  was  hopeless.  The  effect  of  the  latter,  in  general, 
is  only  to  hasten  the  period  of  relief  from  the  sufferings  incident 
to  incnrable  disease. 

As  regards  treatment,  it  follows  from  the  remarks  just  made 
that,  after  eoagula  have  formed,  palliative  measures  are  alone  in- 
dicated. These  consist  of  rentedies  to  relieve  dyspncea  and  pne- 
coinlial  distress,  stimulants  to  maintain  the  action  of  the  heart, 
aud  revulsive  applications  such  as  fomentations,  sinapisms,  and 
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Btimulating  pediluvia.  The  idea  of  giving  remedies  with  a  view 
to  dissolve  the  solidified  fibrin  is  absurd.  To  prevent  the  coagu- 
lation of  fibrin,  when  circumstances  are  present  under  which  it 
may  be  expected  to  occur,  is  a  legitimate,  and  may  be  an  import- 
ant object  of  treatment.  This  object  involves,  in  the  first  place, 
obviating  as  far  as  possible  the  accumulation  of  blood  in  the  cavi- 
ties of  the  heart  by  measures  which  have  been  already  considered 
in  connection  with  the  treatment  of  valvular  lesions.  Sedative 
remedies,  pushed  to  the  extent  of  retarding  and  weakening  un- 
duly the  muscular  contractions  of  the  heart,  are  objectionable, 
among  other  reasons,  on  the  ground  that  they  may  favor  coagu- 
lation. Digitalis  is  by  some  writers  regarded  as  a  dangerous 
remedy  on  this  ground  in  cases  of  advanced  organic  or  other 
disease  in  which  the  organ  is  already  enfeebled.  This  remedy, 
however,  is  unattended  by  danger,  if  it  be  true  that,  while  it 
retards  the  movements  of  the  heart,  it  does  not  diminish  the  mus- 
cular power  of  the  organ.  In  the  second  place,  it  is  not  improba- 
ble that  certain  remedies  may  favor  the  liquidity  of  fibrin  in  the 
blood,  in  this  way  preventing  coagulation.  Alkaline  remedies 
have  been  supposed  to  have  this  effect.  If  it  be  true  that  the 
fibrin  is  in  a  liquid  form  in  the  blood  from  the  presence  of  am- 
monia, it  is  a  rational  inference  that  ammoniacal  remedies  must 
be  the  most  efficient  in  fulfilling  this  second  object  in  the  pro- 
phylactic treatment. 

POLYPI  OF  THE  HEART. 

The  clots  and  fibrinous  coagula  which  have  been  considered, 
were  regarded,  as  already  stated,  by  the  older  pathologists  as 
morbid  growths  resembling  the  polypi  met  with  in  the  uterus, 
nasal  passages,  and  other  situations.  They  were  called  polypi  of 
the  heart,  and  the  term  polypoid  formations  is  still  very  gener- 
ally applied  to  them.  It  is  needless  to  say  that,  pathologically, 
they  bear  no  resemblance  to  polypi,  since  they  are  not  morbid 
growths,  and  never  become  organized.  They  cartnot,  therefore, 
w^ith  propriety  be  said  to  be  polypoid^  and  the  use  of  this  term 
has  been  designedly  avoided  in  the  foregoing  remarks.  Abnor- 
mal productions,  however,  may  occur  within  the  cavities  of  the 
heart,  which  are  analogous  to  polypi  or  polypoid  growths. 
GrisoUe'  analyzed  seven  cases  which  he  stated  to  be  all  the  au- 

^  Traits  de  Patbologie  Interne,  1862,  t.  ii,  p.  880. 
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thyntic  cases  then  on  record.'  In  nearly  all  these  cases  there 
existed  a  pedunculated  tumor  varying  iu  size  from  a  pigeon '8 
egg  to  a  hen's  egg;  in  six  of  the  cases  it  was  contained  in  the 
right,  and  in  one  case  in  the  left  auricle.  In  all  the  eases  in 
which  the  point  of  attachment  was  indicated,  it  was  at  or  near 
the  foramen  ovale.  In  four  cases  the  tumor  extended  throngh 
the  auriculo-ventricuiar  orifice  into  the  ventricle.  The  peduncle 
was  formed  apparently  by  the  endocardial  membrane  which  gen- 
erally extended  over  the  tumor.  The  form  of  the  polypi  was 
pyramidal,  and  they  presented  in  some  cases  a  smooth,  and  iu 
other  eases  a  lobulated  surface.  The  substance  of  the  tumors 
varied  in  appearance.  In  one  ease  it  had  a  fleshy  aspect,  in  one 
case  it  resembled  a  fungous  growth,  and  in  two  cases  the  texture 
was  fibrous.  In  every  ease  there  was  hypertrophy  of  the  auricle 
and  the  corresponding  ventricle, 

A  single  example  only  of  polypoid  tumor  within  the  heart 
has  fallen  under  my  observation.  The  following  is  an  account 
of  the  case,  from  the  records  of  antoieies  at  Beilevue  IfospitAl : 

An  unknown  man,  aged  about  35,  was  found  in  the  street, 
December  29th,  1866,  as  supposed,  in  a  state  of  intoxication. 
He  was  locked  in  a  cell  of  a  police  station-house,  and  was  after- 
ward found  dead.  The  post-mortem  examination  was  made  by 
Dr.  Wooater  Deach,  Jr.  The  brain  appeared  to  be  healthy ;  the 
pericardium  was  distended  with  liquid,  so  that  it  occupied  a 
large  portion  of  the  thorax;  the  lungs  were  adherent  to  the 
pericardium  and  the  costal  pleurie,  otherwise  they  were  normal ; 
the  kidneys  appeared  to  be  fatty;  the  liver  was  in  an  advanced 
stage  of  cirrhosis. 

The  surface  of  the  heart  was  covered  with  recent  inliamma- 
tory  exudation.  The  left  auricle  and  the  mitral  valves  were 
normal.  The  left  ventricle  was  of  normal  size.  The  aortic 
valves  were  slightly  atheromatous.  A  moderate  quantity  of 
dark  coagulated  blood  was  contained  in  the  left  auricle  and  the 
left  ventricle.  The  right  ventricle  was  much  dilated.  The  pul- 
monic valves  were  normal.  The  tricuspid  orifice  was  very  large, 
and  the  valves  were  folded  back  and  adherent  to  the  venlricular 
wall.     The  valves  were  thickened  and  roughened.     The  right 

'  The  museum  of  Iho  BoHton  Society  for  Medical  Improvamenl  coiilaintk 
specimen  presenting  a  tumur  bunging  luueo  in  Iho  cavitjof  the  left  auHcl  11,  sup- 
posed tu  be  nmligniint  from  the  cuexUtenceof  miiligniint  diieaie  in  tbe  lung  mid 
about  the  elbow.      Kufo  printed  cstnlugue,  1847,  p.  88. 
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auricle  was  ranch  dilated.  Attached  to  the  inner  surface  of  this 
auricle,  about  half  an  inch  from  the  auriculo-ventricular  opening, 
were  two  polypi.  One,  nearly  spheroidal  in  form,  two  and  a 
half  inches  in  its  greatest  diameter,  having  a  very  small  pedicle, 
was  formed  of  a  yellowish,  translucent,  elastic  tissue,  with  one 
or  two  spots  of  calcareous  degeneration.  This  polypus  was  con- 
tained entirely  within  the  auricle.  The  other,  situated  close  to 
the  first,  was  three  and  a  half  inches  in  length,  ovoid  in  shape, 
•  and  was  mostly  calcareous.  The  lower  end  presented  an  appear- 
ance as  if  a  portion  had  been  broken  otf.  It  protruded  through 
the  auriculo-ventricular  opening  into  the  ventricle. 

On  the  surface  of  both,  vessels  filled  with  blood  were  seen 
with  the  naked  eye  by  several  observers.  A  thin  membrane 
was  dissected  up  from  the  surface,  which  consisted  of  a  delicate 
lacework  of  fibres,  with  a  few  spindle  cells.  The  mass  of  the 
tumors  consisted  of,  Ist,  bloodvessels,  some  of  which  contained 
blood;  2d,  cells,  spindle-shaped,  star-shaped,  round,  and  oval, 
.018  m.m.  in  diameter,  most  of  them  being  somewhat  fatty ;  3d, 
fibres  in  broad  bands,  and  4th,  basement  membrane,  transparent, 
homogeneous,  and  finely  granular. 

The  left  primary  branch  of  the  pulmonary  artery  was  plugged 
with  a  large  calcareous  mass.  The  arterial  coats  were  thinned 
as  if  the  mass  had  been  in  this  situation  for  some  time. 

The  formation  of  true  polypi  in  the  heart  diftei's  from  that 
of  clots  and  fibrinous  coagula  in  this,  viz.,  it  goes  on  slowly,  and 
a  considerable  period  must  be  required  for  the  growth  of  a  tumor 
of  suflicient  size  to  occasion  serious  inconvenience.  Hence,  the 
symptoms  are  developed  gradually  and  imperceptibly,  not  ab- 
ruptly as  in  cases  of  coagula.  When  developed,  the  symptoms 
denote  an  organic  affection  of  the  heart,  without  pointing  to  the 
existence  of  a  tumor.  The  physical  signs,  as  well  as  symptoms, 
are  not  distinctive  of  the  nature  of  the  aftection.  They  may 
indicate  obstruction,  or  regurgitation,  or  both,  associated  with 
more  or  less  cardiac  enlargement.  Taking  into  view  the  exces- 
sive infrequency  of  these  growths,  their  existence  can  hardly  be 
suspected  from  the  phenomena  during  life. 

It  is  needless  to  consider  the  treatment.  The  fact  of  some 
obscure  cardiac  affection  being  determined,  the  indications  will 
be  derived  from  the  condition  of  the  heart  as  respects  enlarge- 
ment, and  the  symptoms. 
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ANGINA  PECTORIS. 


An  extremely  diatressing  and  grave  affection,  occurring,  hap- 
pily, in  a  very  small  proportion  of  cases  of  organic  disease  of 
heart,  is  coniiiiouly  known  by  the  name  angina  pectoriB.'  This 
name  was  applied  to  the  affection  by  Heberdeu,  who  was  the 
first  to  give  a  fnll  and  clear  description  of  it  in  1768,  The  dis. 
tinctive  features  of  the  affection  were  portrayed  in  connection 
with  the  report  of  a  case,  in  the  same  year,  by  a  French  writer, 
Rougnon.  The  affection  is  characterized  by  paroxysms  of  in- 
tense pain  emanating  from  the  neighborhood  of  the  priecordia, 
extending  thence  in  various  directions,  often  into  the  left  shoulder 
and  down  the  arm,  accompanied  by  indescribable  anguish,  a 
sense  of  suffocation,  and  a  feeling  of  impending  death.  These 
are  symptoms  characteristic  of  the  affection  in  a  severe  form. 
The  prsecordial  pain  is  variously  described  by  patients,  as  lajici- 
nating,  contusive,  lacerating,  burning,  or  constrictive.  Its  centra 
or  focus  is  generally  over  the  heart,  to  the  left  of  the  Btemam. 
It  is  sometimes  most  intense  beneath  the  sternum ;  and  Valleiz 
cites  two  instances  in  which  the  greatest  intensity  was  refbrred 
to  the  right  of  the  sternum.*  The  pain  radiates  into  both  Mdee 
of  the  chest,  into  the  back,  extending,  as  already  stated,  often 
into  the  left  upper  extremity,  sometimes  into  both  upjjer  extremi- 
ties, occasionally  into  one  or  both  of  the  lower  extremities,  and 
in  rare  cases  it  pervades  all  the  extremities.  Not  uncommonJj 
it  ascends  to  the  neck  in  front  or  behind,  and  it  may  extend  to 
the  jaws  and  temples.  The  pain  in  the  upper  extremity  sOBifr 
times  appears  to  end  abruptly  at  the  shoulder,  and  in  other  cmm 
at  the  elbow.  I  have  known  it  to  be  felt  acutely  in  the  foreana, 
and  not  in  the  arm  or  sbonlder.  Not  infrequently  it  seems  to 
follow  the  course  of  the  nerves,  and  is  felt  over  the  whole  affected 
extremity,  even  to  the  fingers.  As  a  very  rare  exception  to  tbB 
rule,  the  pain  sometimes  extends  exclusively  to  the  rigJit  appet 
extremity.  The  pain  is  attended  by  a  feeling  of  Dumbness^  t« 
as  if  the  limb  were  paralyzed.  Kumbness  with  pain,  refamd 
to  the  testes  is  a  rare  concomitant.  Tenderness  to  the  touch,  or 
hypenesthesiaof  the  integument  over  the  situations  in  which  the 
pain  is  felt,  has  been  observed  in  some  cases,  especially  in  females. 


'  'nu,  to  (trangle. 


■  Guide  de  Mtdecina  Pratique. 
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The  affection  is  essentially  paroxyemal.  The  patient  is  seized 
suddenly,  often  when  in  motion;  and  the  paroxysm  lias  been 
repeatedly  noticed  to  oceur  in  walking  up  an  acclivity,  after  a 
meal,  and  especially  against  a  strong  current  of  air.  In  severe 
cases  instant  immobility  ia  imperative.  He  seizes  hold  of  some 
limi  support,  if  any  be  at  hand,  or  he  finds  it  necessary  to  take 
a  sitting  or  recumbent  posture,  which  be  does  with  great  caution, 
and  remains  in  a  fixed  position  until  the  paroxysm  passes  off. 
The  pain  in  certain  eaaes  is  by  no  meaim  the  sole  element  of  the 
distress.  A  sense  of  suttbcation  and  of  impending  dissolution 
occasions  banlly  less  suffering.  There  is,  in  addition,  a  feeling 
of  anguish  which  patients  tlnd  it  impossible  to  describe.  Dysjv 
ncea  is  not  an  essentia!  element  of  the  jiaroxysms.  The  respi- 
ratory movements  are  often  suspended  for  au  instant,  or 
reBtraiiied  by  an  act  of  the  wilt,  from  fear  of  increasing  the  paiu 
and  distress,  but  the  ability  to  expand  the  chest  and  breathe 
regularly  is  not  impaired.  Kelief  is  sometimes  obtained  by 
holding  the  breath.  For  fear  of  increasing  the  distress,  the 
patient  avoids  speaking  na  much  as  (rossible.  Not  infrequently 
the  respirations  continue  unaffected  during  the  paroxysms,  and 
they  are  rarely  more  than  moderately  accelerated.  Palpitation 
is  often  present.  The  action  of  tbe  heart  is  frequently  irregular 
and  intermitting,  tbe  pulse  indicating  sometimes  vigor  and  some- 
times feebleness  of  tbe  ventricular  contractions.  Tbe  pulse  is 
Bometimea  unnaturally  slow  during  the  paroxysms.  Tbe  coun- 
tenance is  pallid,  and  expresses  anxiety,  terror,  and  distress. 
The  change  in  this  respect  may  be  very  striking,  a  deathlike 
complexion,  with  great  haggardness  of  the  features,  suddenly 
taking  the  place  of  an  apjiearance  of  health.  Lividity  is  occa- 
sionally observed.  The  surface  is  cold,  and  frequently  bathed  in 
perspiration.  The  faculties  of  the  mind  remain  unaffected.  A 
free  secretion  of  limpid  urine  takes  place  in  some  cases.  The 
reader  who  has  not  witnessed  a  severe  paroxysm,  may  form  from 
^e  foregoing  account  some  idea  of  its  distressing  nature.  There 
tre  few,  if  any,  diseases  which  give  rise  to  greater  suffering. 
,^  patient  who  experienced  the  excruciating  torture  of  daily 
[Attacks  fur  several  months  before  he  found  relief  in  death,  made 
'ft  dying  request  that  I  should  examine  his  body  post  mortem,  in 
tlie  hofie  that  something  might  be  thereby  ascertained  which 
would  lead  to  the  means  of  relieving  others  in  like  manner 
afflicted  ;  a  request  with  which  I  did  not  fail  to  comply. 
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The  parojcyBtna  of  angina,  in  different  ci^eB,  difl'er  ninch  in 
severity,  aa  well  ae  in  frequency  of  recurrence,  daration,  ie. 
They  by  no  means  always  have  the  severe  character  which  has 
been  portrayed  in  the  foregoing  sketch.  They  are  sometimes 
comparatively  mild.  The  affection  in  some  cases  commences 
with  mild  paroxysms  which  may  progressively  become  more 
severe;  but  in  other  cases  the  fii-at  attack  is  intensely  distressing. 
Their  duration  is  extremely  variable.  Often  they  last  only  for 
a  few  moments  or  even  seconds,  but  in  some  of  the  casea  which 
have  fallen  under  my  observation,  the  suffering  has  continued 
for  several  hours.  The  cessation  of  the  paroxysm  is  generally 
as  abrupt  as  the  commencement.  I  have  known  a  laborer  to  be 
attacked  repeatedly  while  at  work,  and,  resting  for  a  few 
moments  till  the  paroxysm  censed,  nt  once  to  resume  his  labor. 
In  some  cases,  however,  relief  is  gradual.  There  exists  great 
diversity  in  different  cases,  as  ves]>eets  recurrence  of  the  parox- 
ysms. Tliey  may  recur  after  intervals  of  a  few  hours,  or  even 
moments ;  or  days,  weeks,  months,  and  years  may  elapse  between 
Bnoeessive  attacks.  The  paroxysms  are  apt  progressively  to  be- 
come more  and  more  frequent,  as  well  as  more  and  more  severe. 
Patients  sometimes  have  repetitions,  more  or  less  frequent, 
during  several  days  or  weeks,  and  a  respite  for  several  months 
follows.  As  will  be  seen  presently,  the  attacks,  when  not  asso- 
ciated with  disease  of  the  heart  or  aorta,  may  cease  to  recur, 
the  immunity  from  the  affection  being  permanent ;  but  when 
■associated  with  disease  of  the  heart  or  aorta,  the  attacks,  io 
«ome  cases,  having  been  more  or  less  frequent  for  a  certain 
period,  do  not  afterward  recur.  In  a  case  under  my  observation, 
the  patient  had  rejwated  attacks  during  a  period  of  two  months, 
when  they  ceased  and  did  not  return,  death  taking  place  severol 
months  afterward.  In  another  case,  two  extremely  severe 
paroxysms  occurred,  the  interval  being  about  forty-eight  hours, 
each  paroxysm  lasting  from  tliree  to  four  hours,  and  the  patient, 
aged  sixty-seven,  never  had  a  recurrence,  dying,  after  ten  or 
twelve  years,  with  cardiac  disease. 

The  paroxysms  of  angina  are  frequently  induced  by  some 
obvious  exciting  cause,  such  as  ascending  an  elevation,  mus- 
cular exertion  of  any  kind,  mental  excitement,  Ac.  But  in 
many  oases  they  occur  without  any  such  cause,  taking  place  in 
the  night,  or  when  the  person  affected  is  perfectly  at  rest  in 
body  and  mind.     When  they  recur  with  great  frequency,  slight 
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causes  seem  adequate  to  determine  an  attack.  I  have  known 
the  act  of  mastication  sufficient,  so  that  the  patient  resisted  as 
long  as  possible  the  desire  to  take  solid  food.  In  the  same  case 
the  paroxysms  often  occurred  during  sleep,  appearing  to  the 
patient  to  be  produced  in  consequence  of  dreams.  On  account 
of  this  liability,  he  hardly  dared  to  sleep.  The  suffering  in  this 
case  was  beyond  description.  In  some  of  the  cases  which  I  have 
observed,  the  paroxysms  occurred  only  when  it  seemed  fair  to 
refer  them  to  some  obvious  exciting  cause.  In  one  of  my  cases 
the  paroxysms  always  occurred,  as  it  were,  spontaneously,  and 
causes  which  provoked  severe  attacks  of  dyspnoea,  or  cardiac 
asthma,  never  occasioned  angina. 

We  come  now  to  inquire  what  is  the  pathological  character 
of  this  affection,  and  what  are  its  pathological  relations.  It  is 
sufficiently  clear  that  the  affection  is  a  form  of  neuralgia.  The 
various  kinds  of  pain  are  those  which  belong  to  neuralgic  affec- 
tions. The  radiation  of  the  pain  in  different  directions  is  char- 
acteristic of  the  latter.  Moreover,  in  many  cases,  the  pain  dis- 
tinctly follows  the  course  of  the  nerves  of  the  extremities.  The 
identity  is  further  shown  by  the  abruptness  of  the  attack,  the 
suddenness  with  which  the  paroxysm  frequently  ends,  and  the 
completeness  with  which  it  disappears,  leaving  no  trace  of  the 
affection  except  a  certain  amount  of  soreness  and  prostration. 
Heberden  and  others  have  attributed  the  pain  to  spasm  ;  but  a 
spasmodic  contraction  of  the  heart  sufficient  to  occasion  such 
prolonged  as  well  as  intense  suffering  would  be  incompatible 
with  life.  Disturbance  of  the  action  of  the  heart  is  by  no 
means,  as  a  rule,  proportionate  to  the  amount  of  pain,  and  it  is 
not  a  constant  element  of  the  paroxysms ;  the  pain  in  some  cases 
is  extreme,  while  the  movements  of  the  heart  are  but  little  or 
not  at  all  disturbed.  Disordered  action  often  constitutes  an 
element  of  the  paroxysms  of  angina,  but  that  this  element  is 
distinct  from  the  neuralgia,  is  shown  by  the  fact  that  functional 
disturbance  of  the  heart,  be  it  never  so  great,  is  rarely  accom- 
panied by  pain.  Neuralgic  pain,  and  disturbed  muscular  action 
of  the  heart,  are  thus  two  elements  of  angina,  which  although 
associated,  are  pathologically  distinct,  and  the  latter  may  be 
entirely  wanting.  The  term  cardialgia,  had  it  not  been  appro- 
priated to  denote  pain  supposed  to  be  referable  to  the  cardiac 
extremity  of  the  stomach,  would  be  a  more  appropriate  name 
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than  angina,  for  the  affection  under  consideration,    Tliis  term 
was  applied  by  Forget  to  pain  seated  in  tlie  heart.' 

As  regards  the  pathological  relations  of  angina,  it  involvea, 
in  a  large  proportion  of  cases,  the  existonce  of  some  organic 
affection  of  the  heart  or  aorta.  Does  it  involve  the  existence 
of  any  particular  kind  of  lesion?  In  answer  to  this  question, 
dissectioila  show  that  the  leeious  found  in  ditierent  cases  do  not 
agree,  invariably,  in  any  ai»precia!jle  morbid-  alterations.  The 
heart  may  or  may  not  be  enlarged.  Valvular  lesions  are  either 
present  or  wanting.  Calcification  of  the  coronary  arteries  ib 
the  only  appreciable  lesion  in  some  cases,  but  in  other  cases 
these  arteries  are  found  to  be  entirely  healthy  and  free  from 
obstruction.  Fatty  degeneration  is  sometimes  observed,  but  by 
no  means  as  a  rule.  In  the  two  most  severe  cases  that  have 
fallen  under  my  observation,  the  substance  of  the  heart  pre- 
sented no  appearance  of  fatty  change.  The  affection  undoubt- 
edly occurs  oftener  in  connection  with  k-sious  seated  at  the  aortic 
orifice  or  in  the  aorta  thau  elsewhere.  But  that  lesions  here  are 
not  essential  is  sufficiently  established.  Doubtless  some  particular 
abnormal  condition  is  common  to  all  the  cases  of  organic  dis- 
ease of  the  heart  in  which  angina  occurs,  but  its  nature  and 
seat  are  yet  to  be  determined.  With  our  present  knowledge 
we  have  nothing  but  conjectures  on  this  point.  There  will  be 
no  advantage,  in  a  practical  point  of  view,  in  considering  these. 
I  will  simply  remark  that  the  hypothesis  which  attributes  the 
occurrence  of  angina  to  simple  weakness  of  the  heart,  has  no 
better  foundation  thau  that  which  attributes  it  to  spasiu.  Not 
only  is  the  he:irt  weakened  iu  a  host  of  cases  of  dilatation  and 
tatty  degeneration,  without  the  occurrence  of  angina,  but  weak- 
ness by  no  means  exists  uniformly  iu  the  cases  in  which  angina 
occurs.  In  several  of  the  instances  which  have  come  under  ray 
observation,  a  paroxysm  of  angina  was  the  first  event  to  denote 
the  existence  of  cardiac  disease,  aud  [latients  continued  for  a  long 
time  to  take  active  exercise,  jjerforniing,  for  example,  severe 
manual  lalmr,  without  inconvenience  save  from  the  recurrence 
of  angina.  In  two  of  the  severest  cases  which  I  have  observed, 
the  patients,  even  a  few  weeks  Itefore  death,  were  confideut  of 
their  ability  still  to  work,  if  the  frequent  attacks  could  be  pre- 
vented.    These  facts  are  inconsistent  with   much  weakness 
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the  heart.  Moreover,  the  physical  signs  in  certain  cases,  for  a 
longer  or  shorter  period,  show  that  the  heart  acts  with  vigor, 
and,  in  some  cases,  with  the  abnormal  power  incident  to  hyper- 
trophy. 

Angina  pectoris  is  not  always  accompanied  by  the  evidence 
of  lesions  of  the  heart  or  aorta.  There  is  reason  to  believe  that 
it  may  be  a  purely  functional  affection.  This  statement  is  not 
in  accordance  with  views  held  by  some  writers,  and  it  is  opposed 
to  those  which  were  adopted  in  the  first  edition  of  this  work. 
Heretofore  I  have  considered  true  angina  as  invariably  incidental 
to  cardiac  or  aortic  disease,  considering  all  cases  in  which  more 
or  less  of  the  symptomatic  phenomena  are  manifested  without 
the  signs  of  disease  of  the  heart  or  aorta,  as  cases  of  simulated 
or  pseudo  angina.  I  am  satisfied  that  this  doctrine  is  incorrect, 
inasmuch  as  the  distinctive  features  of  the  aflfection  may  be  as 
well  marked  without,  as  with,  these  signs.  In  its  practical 
bearings  the  question  whether  well-marked  angina  may  exist 
without  being  connected  with  cardiac  or  aortic  lesions  is  of 
much  importance.  Assuming  this  connection  to  be  invariable, 
the  angina,  of  course,  is  to  be  taken  as  sufficient  evidence  in 
itself  of  disease  of  the  heart  or  aorta  by  those  who  do  not  rely 
upon  physical  signs.  The  question  is  of  great  importance  with 
regard  to  prognosis.  There  is  abundant  room  for  patients  to 
hope  for  permanent  immunity  from  the  affection  if  it  be  not 
connected  with  the  disease  of  the  heart ;  whereas,  the  ground 
for  such  a  hope  is  much  less  iif  the  affection  be  incidental  to 
lesions.  Moreover,  the  danger  of  sudden  death,  which  is  con- 
siderable if  the  affection  be  associated  with  disease  of  the  heart, 
is  much  less  if  the  heart  be  free  from  disease.  In  view  of  the 
importance  of  the  question  in  these  aspects,  I  shall  subjoin  a 
brief  account  of  several  cases  which  I  have  recorded. 

Case  1.  Prof.  R.,  aged  40,  an  eminent  member  of  the  medical 
profession,  Consulted  me  in  September,  1868.  Nine  years  pre- 
viously he  had  repeated  attacks  of  hsemoptysis,  together  with 
cough  and  expectoration,  diarrhoea,  and  emaciation.  He  re- 
covered after  a  year.  He  was  afterward  subject  to  asthma,  but 
of  late  years  he  has  had  attacks  of  this  disease  only  when  he 
inhales  the  powder  of  ipecacuanha.  The  smallest  quantity  of 
this  drug,  will  excite  an  attack.  At  intervals  of  about  four 
months  during  the  four  years  preceding  the  date  of  his  consult- 
ing me,  he  had  had  paroxysms  of  angina  pectoris.     The  pain 
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was  esrniciatiiig,  ebooting  into  the  left  arm,  and  accompanied 
by  s  vivid  sense  of  inipending  death.  The  paroxysniB  lasted 
about  a  minute.  During  their  continuance  he  was  compelled  to 
remain  immovable.  His  weiglit  was  184  pounds.  He  presented 
an  aspect  of  health,  and  was  actively  engaged  in  medical  practice ; 
he  suffered,  however,  from  dyspeptic  ailments.  On  examination 
of  the  chest  I  failed  to  find  any  signs  of  valvular  lesions,  or  of 
enlargement  of  the  heart. 

Prof.  R.  consulted  me  again  in  July,  1869.  After  the  date  of 
my  former  examination  he  had  no  return  of  the  angina  for  about 
seven  months.  He  then  had  two  severe  paro-xyams  following 
each  other  after  an  interval  of  a  few  minutes.  Afterward  for 
several  weeks  he  had  slight  paroxysms  with  intervale  of  three 
or  four  days.  A  second  physical  examination  was  negative  as 
regards  signs  of  disease  of  tlie  heart  or  aorta.  His  general 
health  was  excellent.  He  had  been  very  actively  at  work  in 
practice,  and  was  on  his  way  to  Europe  for  medical  observation 
and  recreation.  In  this  case,  during  the  severe  paroxysms  just 
referred  to,  the  pulse  fell  to  40  per  minute,  and  became  very 
feeble. 

Case  2.  Mr.  H.,  aged  56,  farmer,  consulted  me  July  27, 1865. 
He  had  been  subject  for  several  years  to  dyspeptic  ailments. 
During  several  weeks  pi-ior  to  the  date  of  the  consultation  he 
had  had  repeated  attacks  of  pain  in  the  preecordia  extending  into 
the  left  upper  extreniitie:*.  The  attacks  wore  brought  on  by 
either  muscular  exercise  or  mental  excitcniont.  They  were  not 
accompanied  by  palpitation.  On  examination  of  the  chest,  no 
signs  of  disease  of  the  h^art  were  discoverable.  His  aspect  was 
healthy.  He  had  taken  a  variety  of  remedies,  and  for  some  time 
had  been  on  a  reduced  diet.  He  had  been  a  very  active  hard- 
working man.  Kecreation,  the  long-continued  use  of  tonic 
remetlies,  varied  from  time  to  time,  and  a  good  diet  were 
advised.  Nearly  three  years  afterward  I  learned  that  this  pa- 
tient was  in  excellent  health. 

Case  3.  Dr.  H.,  aged  35,  consulted  me  March  8, 1865.  For 
the  preceding  five  years  he  had  been  snhject  to  paroxysms  of 
pain  in  the  pnecordia,  shooting  in  different  directions,  some- 
times into  the  right,  but  never  into  the  left  upper  extremity, 
accompanied  by  a  sensation  as  if  the  heart  were  compressed. 
He  described  the  suffering  as  a  "  beart-pang,"  The  iiaroxysnis 
occurred  suddenly,  lasting  from  half  a  minute  to  an  hour,  and 
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relief  was  ohtainetl  liy  nmkitig  strong  pressure  on  t!ie  pnecordia. 
During  the  period  statci],  namel^y  iive  years,  he  had  Bometimes 
l>een  exempt  feom  the  paroxysitiB  fur  several  successive  months, 
and  at  times  they  oecurred  repeatedly  during  the  day  for  suc- 
eesaive  days.  For  several  months,  under  a  conviction  that  these 
paroxysms  denoted  disease  of  the  heart  and  a.  liahility  to  sudden 
death,  he  had  relinquished  his  practiee  and  kept  the  house  moat 
of  the  time.  He  had  no  palpitation  either  with  the  paroxysms 
or  at  any  other  time.  An  examination  of  the  chest  was  negative 
regards  any  signs  of  disease.  Mental  recreation  was  advised, 
,vith  assurances  of  the  no^i-existence  of  disease  of  the  heart. 
iZn  a  letter  received  ahout  two  years  afterward,  Dr.  H.  stated 
that  he  was  in  good  health  and  actively  engaged  in  the  practice 
of  medicine. 

Case  i.  January  29,  1869, 1  visited,  in  consultation  with  Dr. 
Eobert  F.  Weir,  Mi-s.  B.,  aged  about  60.     For  several  months 
she  had  been  subject  to  attacks  having  the  characters  of  angina 
pectoris.     On  examination  of  the  chest,  nO  cardiac  murmur  was 
found  and  no  signs  of  enlargement  or  of  fatty  degeneration. 
On  the  absence  of  physical  e\idence  of  cardiac  disease,  a  favor- 
able prognosis  was  given.     The  jiatient,  however,  in  the  follow- 
ing April  died  suddenly  iu  a  paroxysm.     On  examination  after 
dearh  the  heart  was  found  to  be  not  enlarged,  and  its  structure 
was  healthy.     The  aorta  was  somewhat  dilated,  and  there  were 
eromatous  and  calcareous  patches  above  the  valves.    The 
ves,  however,  were  sound.     A  calcareous  mass  existed  at  the 
of  one  of  the  mitral  curtains,  but  the  latter  were  sound, 
condition  of  the  coronary  arteries  is  not  noted,  but  I  can- 
it  doubt  that  they  were  examined  and  nothing  abnormal  found. 
In  this  case  the  heart  was  not  entirely  devoid  of  lesions,  but 
sy  did  not  give  rise  to  physical  signs,  and,  as  regards  inime- 
,te  morbid  eliects,  they  were  innocuous.    The  auilden  death 
'as  certainly  not  attributable  to  the  lesions.    This  case,  it  must 
confessed,  gives  support  to  the  surmise  that,  in  other  cases 
wliicb  no  signs  of  disease  of  the  heart  or  aorta  are  discover- 
lesions  nevertheless  may  exist.     Assuming  the  surmise  to 
correct,  the  question,  as  in  this  case,  is  an  open  one  whether 
le  lesions  have  aught  to  do  with  the  development  of  the  angina, 
whether  the  association  is  one  merely  of  coincidenee. 
Heverting   now   to  the  question,  what   is  the   jiatbological 
.racter  of  this  affection,  and  what  are  its  pathological  rela- 
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tionB,  it  is  a  neumlgic  aft'ection  very  often,  but  not  invariably, 
incidental  to  leaions  of  the  Leart  or  aorta.  The  friKiuency  of 
its  asBociation  with  those  lesions  shows  some  pathological  eonr 
nection,  and  the  couiioctioa  involves  some  unknown  element 
which  is  common  to  different  lesions.  It  maj  be  associated 
with  lesions  which  appear  to  be  trivial,  as  well  as  with  those 
which  are  grave.  Its  occurrence  in  a  certain  proportion  of 
cases,  without  being  associated  with  lesions,  of  course,  disposes 
of  the  question  whether  it  ia  to  be  regarded  merely  as  a  symp- 
tom and  not  as  a  distinct  affection.  Moreover,  the  sinking  aud 
dietinctive  phenomena  which  it  embraces  are  sufiioient  grounds 
for  regarding  it  as  an  individual  disease. 

Asauming  angina  pectoris  to  be  a  neuralgic  afiection,  in  what 
nerves  ie  it  seated? 

That  the  paroxysms  involve,  as  a  point  of  departure,  neuralgia 
of  the  cardiac  nerves  is  a  fair  inference  from  the  constancy  of 
the  prfpcordial  pain.  That  the  disturlicd  action  of  the  heart  in 
certain  cases  is  due  to  an  atfection  of  ihe  pu e umogas t  ri cs,  is 
probable  in  view  of  the  knowledge  of  the  function  of  these 
nerves,  as  regards  the  heart,  obtained,  within  late  years,  by 
experimental  researches.  Galvanizing  or  irritating  the  divided 
extremities  of  these  nerves  in  the  neck  retards,  renders  unequal 
and  irregular,  and  finally  arresta,  by  pamlysis,  the  action  of  the 
heart.  It  may  be  reasonably  snpposed  that,  in  certain  of  the 
paroxysms  of  angina,  the  same  etiects  are  produced  by  means 
of  a  morbid  condition  of  the  pneumogastric  nerves.  The  neu- 
ralgic affection,  however,  extends  to  other  than  the  cardiac 
nerves  in  the  great  majority  of  cases.  Generally  it  extends  to 
the  brachial  plexus  and  the  nervous  trunks  of  the  left  up[>er 
extremity.  It  may  extend  to  the  same  nerves  of  the  right 
upper  extremity,  to  the  nerves  of  the  lower  extremities,  to  the 
intercostal  nerves,  &e.  These  extensions  of  the  ueuralgia  to 
other  nerves  are  due  either  to  a  suecessivo  invasion  of  different 
nervous  trunks,  or  to  a  retiex  effect  of  excitation  transmitted 
by  the  pneuniogastrics  to  the  nervous  centre. 

Although  the  affection  is  essentially  neuralgic,  more  or  leas 
disturbance  of  the  heart's  action  is  generally  associated  with 
the  neuralgia.  The  disturbance  of  the  heart's  action  expUuns 
certain  symptoms  which  frequently  enter  into  severe  paroxysms, 
namely,  the  sense  of  impending  diseolutiou  and  the  necessity  of 
maintaining  immobility  of  [xisitiou.     The  danger  which  will 
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presently  be  considered  depends  on  the  disturbance  of  the  heart's 
action.  This  disturbance  is  represented  by  the  pulse,  as  well  as 
by  the  signs  obtained  by  palpation  and  auscultation.  Of  course, 
the  disturbance  of  the  heart's  action  ia  greater,  more  distressing, 
and  more  serious,  other  things  being  equal,  in  the  cases  in  which 
the  affection  is  incidental  to  cardiac  lesions,  and  in  proportion  to 
the  gravity  of  the  latter.  But  disturbance  of  the  heart's  action, 
although  a  frequent,  is  not  a  constant  element  of  the  paroxysms 
of  angina.  It  is  a  superadded  element  which  in  a  certain  pro^ 
portion  of  cases  is  wanting. 

Angina  pectoris  is  a  rare  affection.  Of  over  one  hundred  and 
fifty  cases  of  organic  disease  of  the  heart,  as  evidenced  either  by 
the  results  of  examination  after  death  or  well-marked  physical 
signs,  the  histories  of  which  were  before  me  when  this  work 
was  written,  in  1859,  this  intercurrent  affection  existed  in  seven 
only.  It  existed  in  only  8  of  188  cases  entering  into  the  collec- 
tion analyzed  in  preparing  a  second  edition  (1869).  It  is  worthy 
of  note  that  the  ratio  of  its  occurrence  is  so  nearly  the  same  in 
the  two  collections  of  cases.  Adding  together  the  two  collec- 
tions the  proportion  is  15  in  338  cases.  This  infrequency  shows 
that  it  depends  on  conditions  which,  so  far  from  being  associated 
with  structural  lesions  as  a  rule,  are  quite  exceptional.  Its  con- 
nection with  organic  disease  of  the  heart  might  be  considered 
as  merely  a  coincidence,  were  it  not  that  it  occurs  so  much 
oftener  with,  than  without,  this  connection.  During  the  past 
ten  years  (1869)  I  have  noted  only  four  cases  of  angina  not  con- 
nected with  cardiac  or  aortic  lesions,  their  exclusion,  in  all  the 
cases,  being  based  on  the  absence  of  physical  signs.  An  account 
of  these  cases  has  been  introduced.*  In  one  of  the  cases  in  which 
the  heart  was  not  found  on  examination  after  death  to  be  entirely 
free  from  disease  (case  of  Mrs.  B.,  introduced  with  the  three  cases 
just  referred  to),  there  were  no  signs  of  cardiac  lesion.  In  another 
case,  which  will  be  presently  introduced,  the  only  physical  sign 
was  an  aortic  direct  murmur,  the  aortic  valves  being  sound,  and 
the  heart  not  enlarged.  In  the  remaining  six  cases,  in  which 
cardiac  disease  existed,  in  five  there  were  present  signs  denoting 
aortic  insufficiency.  In  one  case  there  was  a  murmur  at  the 
apex,  none  existing  at  the  base,  and  there  was  physical  evidence 
of  fatty  degeneration  of  the  heart.     In  one  case,  in  connection 
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and    aside    from   certain   exciting    canses,    such   as   exoesaive 
mental  emotions,  which  are  inpqived  in  only  a  certain  proportion 
of  CHBea,  oiip  knowledge  embraces  but  little  more  than  the  in- 
fluence of  sex  and  age.     The  atl'ection  occnra  much  oftener  in 
males  than  in  females.     Of  88  eases  analyzed  with  reference  to 
thia  point  by  Forbes,  80  were  males,  and  8  females.     This  im- 
Boense  disproportion  shows  that  a  very  decided  causative  influ- 
pertains  to  sex,     A  similar  influence  belongs  to  age.     Of 
88  cases  in  72,  the  age  exceeded  fifty  years.     I  have  met 
with  the  affection  well  marked  in  a  female  of  twenty  years  of 
age.  who  subseqnentlj  died  suddenly  during  an  attack.     Cases 
in  which  it  has  occurred  in  childhood,  and  even  in  infancy,  have 
I      been  observed. 

P,  With  reference  to  the  prognosis  in  eases  of  angina  pectoris, 
St  is  important  to  endeavor  to  determine,  in  individual  cases, 
whether  the  atl'ection  be  purely  functional,  or  whether  it  be 
aeaociated  mth  aortic  or  ciinliac  lesions.  The  exclusion  of 
lesions  is  to  be  based  on  the  absence  of  their  physical  signs. 
If  no  evidence  of  aneurism,  atheroma,  or  ■calcification  of  the 
aorta  he  discoverable ;  if  the  heart  l>e  not  enlarged ;  if  fatty 
degeneration  he  not  evident,  and  if  organic  cardiac  murmur  be 
wanting,  it  may  he  presumed  that  the  affection  is  functional. 
The  absence  of  the  physical  signs  of  aortic  and  cardiac  lesions, 
however,  does  not  suffice  for  their  positive  exclusion.  Aneurism, 
Atheroma,  and  calcification  of  the  aorta  are  not  always  mani- 
jEested  by  signs ;  a  certain  amount  of  fatty  degeneration  may 
''.♦xist  without  lieing  discoverable;  obesity  of  the  heart  has  no 
jdiysical  manifestations  ;  calcareous  deposits  within  the  cavities 
6o  not  invariably  give  rise  to  murmur,  and  obstruction  of  the 
•eoronary  arteries  is  beyond  the  reach  of  physical  diagnosis. 
.^Although,  therefore,  the  result  of  an  examination  of  the  chest 
negative,  there  is  room  for  the  supposition  that  lesions  may 
«ziBt,  and  that  the  angina  is  dependent  upon  them.  The  prog- 
iffOBis,  with  reference  to  the  persistence  of  the  affection,  is 
&vorable  in  proportion  as  there  is  reason  to  believe  that  the 
ItSection  is  functional.  After  the  occurrence  of  veritable  parox- 
is  of  angina  during  a  greater  or  less  period,  permanent  ex- 
^^nption  from  their  recurrence  may  be  expected  if  the  att'ection 
not  connected  with  lesions. 

The  paroxysms  of  angina  involve  a  liability  to  sudden  death, 
tnost  rational  explanation  being,  that  the  action  of  the  heart 
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with  an  ai^rtic  direct  and  an  aortic  regurgitaot  murmur,  tLere 
was  a  mitral  direct  murmur;  and  in  this  case  the  exiateiioeof 
mitral  contraction  was  verified  by  a  |io8t-morteni  exanii nation. 
lu  another  case,  a  mitral  direct  niurmnr  existed  witli  the  amie 
aortic  niumiHrs  aa  in  the  foregoing  case,  the  patient  not  dying 
■while  under  my  observation.  Of  all  the  cases  which  I  haw 
recordeii  during  the  last  ten  years,  12  in  number,  a  fatal  termi- 
nation 18  noted  in  only  three.  Exchisive,  however,  of  the  three 
fatal  cases  and  of  three  cases  among  those  introduced,  the  pii* 
ticnta  were  lost  sight  of  either  after  a  single  examination  or 
after  a  brief  period  of  observation. 

Regarding  angina  pectoris  as  an  affection  dependent  generailj', 
but  not  invariably, on  some  cnusiitive  agency  common  to  differenl 
lesions  seated  in  the  heart  or  aorta,  the  question  arises,  what  are 
its  causes  when  it  occurs  independently  of  these  lesions,  that  i«, 
when,  with  our  present  knowledge,  it  is  to  be  considered  a*  a 
purely  funciionni  or  an  idiopathic  affection?  This  question 
cannot  be  answered  satiafactorily.  The  affection  is  BUppoeed  ta 
he  oneofthemanifestations  of  rheumatism  and  gout.  But  then 
seems  to  be  not  much  ground  for  this  supposition.  Of  the  COM 
of  rheumatism  and  gout  in  which  the  heart  and  aorta  are  frte 
from  lesions,  angina  occurs  in  an  exceedingly  small  proportion; 
and,  on  the  other  hand,  functional  angina  in  the  majority  of 
cases  is  not  associated  with  the  unequivocal  rheumatic  or  gowtj 
phenomena.  In  none  of  thecasesof  angina,  without  the  signs  of 
cardiac  or  aortic  lesions,  which  have  come  under  my  observation, 
had  the  patients  been  affected  with  either  .rheumatism  or  goat. 
The  most  that  can  be  said  is,  that  rheumatism  and  gout  ni»j 
act  as  auxiliary  causes.  The  same  statement  is  applicable  to 
another  causative  agency,  namely,  dyspepsia.  Dyspeptic  ailments 
exist  in  a  certain  proportion  of  the  cases  of  functional  angim; 
but  the  asHOciation  is  not  invariable,  and  how  common  are  thtfB 
ailments  without  angina !  This  mode  of  reasoning  i-enders  iiih 
tenable  the  opinion  of  Trousseau,  who  considered  angina  «*  ■ 
form  of  epilepsy.  The  concurrence  of  these  two  &,ti'ectioti>  i»  i 
not  frequent  enough  to  prove  anything  beyond  coincirl.-— >-■  — ^ 
the  points  of  resemblance,  namely,  the  sudden  accc-- 

with  the  equally  sudden   termination   of   the  pari>\ 

generally,  their  brief  duration,  are  certainly  q 
establish  the  identity  of  the  affections.    In  thxa 
etiology,  aside  from  the  agency  of  cardiac  ■ 
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Himd   asiile    from    certain   exciting    causes,    Biich   as   excessive 
mental  emotions,  which  are  involved  in  only  a  certain  proportion 
of  cases,  our  knowledge  embraces  but  little  more  than  the  in- 
fluence of  sex  and  age.    The  atl'ectioo  occurs  much  oftener  in 
males  than  in  females.     Of  88  cases  analyzed  with  reference  to 
this  point  by  Forbea,  80  were  males,  and  8  females.     This  iiu- 
^^ftense  disproportioil  Bhowe  that  a  very  decided  causative  inAu- 
^BKe  pertains  to  sex.     A  similar  intluenco  belongs  to  age.     Of 
^Hkese  88  cases  iu  72,  the  age  exceeded  fifty  years.     I  have  met 
^^irith  the  affection  well  marked  in  a  female  of  twenty  years  of 
age,  who  subsequently  died  suddenly  during  an  attack.     Cases 
in  which  it  has  occurred  in  childhood,  and  even  in  infancy,  have 

1  observed. 
LWith  reference  to  the  prognosis  in  cases  of  angina  pectoris, 
1  important  to  endeavor  to  determine,  iu  individual  cases, 
hotber  the  atlection  be  pnrely  functional,  or  whether  it  be 
lociatcil  n-ith  aortic  or  cardiac  lesions.  The  exclusion  of 
isions  is  to  be  based  on  the  absence  of  their  physical  signs. 
If  110  evidence  of  aneurism,  atheroma,  or -calcitication  of  the 
aorta  be  di^icoverable ;  if  the  heart  be  not  enlarged ;  if  fatty 
degeneration  he  not  evident,  and  if  organic  cardiac  murmur  be 
anting,  it  may  be  presumed  that  tbe  art'ection  is  functional, 
e  absence  of  tbe  physical  signs  of  aortic  and  cardiac  lesions, 
wever,  does  not  suffice  for  their  positive  exclusion.  Aneurism, 
Iberoma,  and  calcification  of  the  aorta  are  not  always  niani- 
^ted  by  signs ;  a  certain  amount  of  fatty  degeneration  may 
ist  without  being  discoverable ;  obesity  of  the  heart  has  no 
bysical  manifcstationa  ;  calcareous  deposits  within  the  cavities 
:  invariably  give  rise  to  murmur,  and  obstruction  of  the 
lOnary  arteries  is  beyond  tbe  reach  of  physical  diagnosis, 
hltliuugh,  therefore,  the  result  of  an  examination  of  the  chest 
fe  negative,  there  is  rooiu  for  the  supposition  that  lesions  may 
ist,  and  that  tlie  angina  is  dependent  upon  fhem.  The  prog- 
/ith  reference  to  the  perBistence  of  the  affection,  ia 
ivorablo  in  pro|>ortiou  as  there  ia  reason  to  believe  that  the 
Motion  is  functional.  After  the  occurrence  of  veritable  parox- 
8  of  an^na  during  a  greater  or  less  period,  permanent  ex- 
iptioQ  from  their  recurrence  may  be  expected  if  the  affection 
t  not  connected  with  lesions. 

ptThe  paroxysms  of  angina  involve  a  liability  to  sudden  death, 
B  most  rational  explanation  being,  that  tbe  action  of  tbe  heart 
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is  arrpafod  by  a  morbid  agency  affecting  it  tbrongh  the  pneatM 
gastric  uervee  in  the  manner  in  which  irritation  of  these  nerves, 
or  the  electrical  current  procluces  this  effect  in  experimental  ob- 
aervationa.  The  diinger  is  great  in  proportion  ae  the  action  of 
the  heart  is  irregular,  feeble,  or  retarded  during  a  paroxysm. 
Per  contra,  if  during  a  paroxysm  the  action  of  the  heart  ho  but 
little  or  not  at  all  disturbed,  the  patient  may  be  considered  as 
free  from  the  liability  to  sudden  death.  The  prognoais,  aa  re- 
gards eudden  death,  is  favorable  if  the  afteetion  be  functional, 
or  if  existing  leaiona  do  not,  in  themselves,  involve  danger.  The 
physician,  however,  is  not  warranted  in  saying  that  there  is  no 
liability  to  sudden  death  under  these  cireumstanees.  I  have 
cited  a  case  from  among  those  whifh  have  come  under  my  ob- 
servation, ID  which  sudden  death  occurred  during  a  paroxysm, 
the  lesions  found  after  death  evidently  having  nothing  to  do 
with  the  fatal  termination,  except,  perhajis,  as  entering  into  the 
etiology  of  the  angina.  On  the  other  hand,  the  liability  to 
sudden  death  is  much  increased  by  the  existence  of  serious 
ieeiona.  eajiecially  those  occasioning  free  aortic  regurgitation, 
and  also  notable  dilatation  and  fatty  degeneration  of  the  heart. 
It  ia  easy  to  understand  the  additional  danger  incident  to 
these  lesions  iu  a  paroxysm  of  angina  in  which  the  action  of 
the  heart  is  much  atiected.  The  danger,  under  these  circum- 
stances, will  be  proportionate  to  the  extent  to  whic-h  the  heart 
is  weakened  hy  lesions,  together  with  the  amount  of  disturbance 
of  the  heart's  action  incident  to  tiie  angina. 

Aside  from  the  liability  to  sudden  death,  the  importance  of 
angina,  as  regards  prognosis,  ia  in  proportion  to  the  severity  of 
the  paroxysms,  and  the  freijuency  of  their  recurrence.  Severe 
and  frequently  recurring  paroxysms  of  angina  interfere  with  the 
tolerance  of  aortic  or  cardiac  lesions  when  these  are  associated, 
and  thus  shorten  the  duration  of  life;  in  other  words,  lesions  in 
themselves  more  or  lees  serious  are  rendered  more  so  by  the 
association  with  angina,  in  proportion  as  the  latter  ia  severe. 
But  it  is  to  be  borne  in  mind  that  the  paroxysms  of  angina 
sometimes  ceaae  to  recur  in  cases  in  which  it  is  incidental  to 
serious  lesions.  The  prospect  of  immunity  from  the  paroxysms 
of  angina  is  greater  when  the  lesions  are  innocuous  than  when 
they  are  serious.  The  following  case  illustrates  notable  im- 
provement, the  on!y  evidence  of  lesions  being  an  aortic  direct 
mui-mur : 
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Rev.  Mr.  D.  consulted  me  in  March,  1868.  He  was  sixty 
years  of  age,  healthy  in  appearance,  and  up  to  his  present  illness 
had  always  been  well.  In  the  preceding  November  he  began  to 
have  attacks  of  prsecordial  pain  excited  by  walking  in  the  open 
air.  They  had  recurred  at  short  intervals,  and,  of  late,  had 
been  almost  invariably  excited  by  any  unusual  physical  exertion. 
They  had  also  sometimes  occurred  when  he  was  entirely  at  rest ; 
the  pain  was  intense — a  heart-pang — lasting  from  3  to  5  minutes. 
During  the  attacks  he  felt  compelled  to  remain  perfectly  still. 
He  was  conscious  of  disturbed  action  of  the  heart  during  the 
attacks ;  the  pain  was  confined  to  the  prseeordia.  He  was  able 
to  preach  without  difficulty,  and  stated  that,  were  he  exempt 
from  the  liability  to  these  attacks,  he  should  consider  himself 
perfectly  well.  On  examination  of  the  chest,  I  found  a  feeble, 
soft  systolic  murmur  at  the  base.  The  aortic  valvular  sound 
was  loud.  The  heart  was  not  enlarged.  The  intensity  of  the 
first  sound  precluded  the  supposition  of  fatty  degeneration  of  the 
left  ventricle. 

This  patient  called  upon  me  again  in  May,  1869,  and  reported 
much  improvement.  He  relinquished  his  professional  duties 
shortly  after  consulting  me,  and  he  had  passed  the  winter  quietly 
among  his  friends.  The  attacks  of  angina  had  ceased  to  recur, 
except  on  very  active  exercise,  and  the  intensity  of  the  pain  in 
the  attacks  was  much  diminished.  His  general  health  was  ex- 
cellent. He  was  about  to  sail  for  Europe  chiefly  on  account  of 
the  health  of  his  wife.^ 

The  diagnosis  of  angina  pectoris  is,  in  general,  easily  made, 
provided  the  practitioner  have  a  clear  idea  of  its  distinctive 
features.  Its  paroxysmal  character,  the  attack  generally  being 
remarkably  abrupt,  and  often  ending  as  abruptly ;  the  brief  du- 
ration, in  most  instances,  of  the  paroxysms ;  the  intensity  of  the 
neuralgic  pain,  and  its  radiation  in  difterent  directions,  in  most 
cases  extending  to  the  left  shoulder  and  arm ;  the  sense  of  suffo- 
cation ;  the  feeling  of  approaching  death ;  the  indescribable 
anguish  ;  the  pallor,  anxiety,  and  apprehension  depicted  in  the 
countenance — these  are  diagnostic  characters  which,  in  well- 
marked  examples,  leave  no  room  for  doubt  as  to  the  nature  of 
the  aflection.  Paroxysms  of  dyspnoea  or  so-called  cardiac  asthma, 
which  are  apt  to  occur  in  the  progress  of  diseases  of  the  heart, 
present  points  of  difierence  so  obvious  that  they  need  never  be 

1  He  returned  in  November,  1869,  and  reported  that  his  health  was  excellent. 
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niiatakcii  for  paroxysms  of  angina.  Their  most  prominent  and 
distinctive  feature,  as  the  name  djspnfEa  implies,  is  diffioiilty  of 
breathing.  The  sense  of  the  want  of  breath  is  the  chief  source 
of  suifcring.  The  efforts  of  lireathing  are  labored.  The  patient, 
instead  of  reimainiiig  perfectly  quiet,  is  generally  restless,  fre- 
quently changing  his  position  with  the  hojie  of  lindiiig  relief. 
This  ditiiculty  of  respiration  does  not  belong  to  the  hi.story  of 
angina.  In  the  paroxysms  of  the  latter  the  breathing  13  never 
extremely  labored,  and  the  patient  often  restrains  voluntarily 
the  respiratory  movements,  for  fear  of  increasing  his  distress  and 
sense  of  danger.  ParoxysmB  of  cardiac  asthma  rarely  oecor 
with  the  same  abruptness  as  those  of  angina;  nor  do  they  end 
abruptly;  and  they  are,  as  a  rule,  of  much  longer  duration. 
They  are  rarely  attended  by  acute  pain.  They  are  not  charac- 
terized by  that  intense,  undefiuable  anguish  and, feeling  of  ap- 
jiroaching  death  which  distinguish  an  attack  of  angina.  A 
patient  suffering  from  dyspncea,  however  intense,  looks  forward 
to  relief  and  comparative  comfort.  A  [latient  attacked  severely 
with  angina  feels  that  he  is  momentarily  in  danger  of  death, 
and  that,  were  the  paroxysm  to  continue,  he  must  inevitably 
die.  In  short,  if  these  two  affections  be  sometimes  confounded, 
it  is  from  inattention  to  the  points  involved  in  the  ditfcrential 
diagnosis. 

It  is  somewhat  less  easy  to  discriminate  between  angina  and 
neuralgic  pains  which  may  simulate,  to  some  extent,  paroxysms 
of  the  former.  Instances,  however,  iu  which  there  is  much  real 
difficulty  are  very  rare.  Pnecordial  pain  radiating  perhaps  in 
different  directions,  hut  not  constituting  angina,  is  most  apt  to 
be  met  with  among  the  young,  and  ofteuor  among  females  than 
among  males.  The  acuteness  of  pain  which  eharacterizea  attacks 
of  angina,  the  anguish,  and  the  sense  of  dying,  are  wanting. 
There  is  not  the  abruptness  of  the  beginning  and  ending  of  the 
pain,  nor  the  brief  duration  which  characterize  paroxysms  nf 
angina  in  the  great  ma)ority  of  cases.  The  associated  disor- 
ders are  different.  Persons  affected  with  pseudo-angina  are  hys- 
terical, aniemio,  dyspeptic,  &c.,  and  the  nervous  system  is  mani- 
festly disordered.  On  the  other  hand,  persons  are  often  attacked 
with  angina  when  apparently  in  good  health,  and, at  all  events, 
the  disorders  just  referred  to  are  rarely  found  associated  with 
it.  The  coexistence  of  organic  disease  of  the  heart  is  to  be  con- 
sidered. In  most  instances  of  angina  pectoris,  cardiac  lesions 
are  determinable  by  physical  signs,  and  this  is  a  point  endtti 
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rio  weight  in  the  diagnosis.  In  a  Uirge  niftjority  of  the  oaaes  of 
angina  we  may  exi>ettt  to  fiuil,  on  exphn-iiig  the  chest,  evidence 
of  organic  disease  of  the  heart  or  of  the  aorta.  If  the  pain, 
which  liears  some  reeeinblance  to  that  of  angina,  be  due  to  inter- 
costal neuralgia,  the  hittei-  affection  is  determined  by  linding 
tenderness  on  pressure  limited  to  eireumscribed  spaces,  by  the 
aide  of  the  spinous  proeosses  of  the  vertebne  behind,  in  the  in- 
tercostal sjiaces  on  the  lateral  surface  of  the  chest,  and  near  the 
median  line  in  front,  tenderness  at  these  points  being  diagnostic 
of  that  artection. 

Xeuralgic  pain  is  sometimes  incidental  to  the  various  fomis 
of  organic  lesion  of  the  heart,  without  constituting  angina  pec- 
toris, Ae  a  symptom  of  cardiac  lesions,  exclusive  of  angina,  it 
is  rarely  present  in  a  marked  degree,  and  is  often  wanting.  Pain 
may  be  due  to  the  coincidence  of  intercostal  neuralgia,  but  in 
some  instances  it  is  evidently  seated  within  the  chest.  Aside 
from  other  points,  the  absence  of  the  strongly-marked  parox- 
ysDial  character  of  angina  suffices  for  the  discrimination.  There 
is  no  evidence  that  the  existence  of  pain  as  an  occasional  iiymp- 
tom  of  organic  disease  of  the  heart,  denotes  greater  liability  to 
paroxysms  of  angina  than  if  this  symptom  were  not  present. 

The  treatment  of  angina  pectoris  embraces,  Ist.iTho  means 
to  be  employed  to  diminish  the  severity  and  shorten  the  dura- 
tion of  the  paroxysms;  and,  2d.  Measures  in  the  intervals  to 
postpone  or  prevent  the  recurrence  of  the  paroxysms. 

The  severity  of  the  pain  during  the  attack,  and  its  neuralgic 
character,  point  to  the  propriety  of  opium;  and  clinical  experi- 
ence shows  that  this  remedy  is  more  efficient  than  any  other, 
in  attbi-ding  relief  and  bringing  the  i>aroxysm  to  a  close.  It  ie 
to  be  given  in  doses  proportionate  to  the  amount  of  auttenng, 
and  repeated  after  short  intervals  if  the  objects  be  not  attained. 
Promptness  of  the  eftect  of  the  opiate  is  highly  important ;  and 
hence,  the  hypodermic  mode  of  administration,  whenever  prac- 
ticable, is  to  be  preferred.  If  this  mode  lie  not  practicable,  the 
formofopiateselected  to  be  given  hy  the  mouth  should  have  refer- 
ence to  a  prompt  effect.  Laudaimm,  the  black  drop,  or  an  aqueous 
solution  are  preferable  to  the  powder  or  solid  gum,  on  account  of 
the  more  speedy  action  of  the  former ;  but  the  salts  of  morphia 
are  still  more  eligible  in  consequence  of  the  ease  with  which 
they  are  given,  and  the  greater  certainty  of  their  being  retained. 
A  convenient  mode  of  administration  is  to  place  from  half  a 
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grain  to  fi  grain  upon  the  tongue.     The  Buccedanea  of  op^^| 
Buch  as  belladonna,  hyoscjamus,  &c..,  ai-e  uot  sufficiently  efFectW*. 
They  may  he  employed,  however,  when  the  paroiyems  recur  re- 
peatedly (luring  the  day,  and  it  is  not  deemed  judieious  to  cou- 
tiiiue  to  prescribe  opium  freely.     In  projiortion  as  the  actiofl  of 
the  heart  is  irregular  and  feeble,  diffusible  stiniulants  are  indi- 
cated.    They  should  he  given  after  short  intervals  as  long  as 
they  are  indicated  by  these  symptoms.     Freely  used  they  may, 
perhaps,  be  the  means  of  averting  sudden  death.     Brandy,  or 
other  kinds  of  spirit,  nmy  be  employed  ;  also  the  ethereal  prep- 
arations and  the  carbonate  of  ammonia.     Kevulsive  nppliea- 
tions  which  act  quickly,  are  indicated,  viz.,  sinapisms,  dry  cup- 
ping, vesication  with  strong  aqua  anunouia,  liot  fomentations, 
and  stimulating  pediluvia.     These  several  means  are  to  he  com- 
hiuod  as  convenience  and  the  judgment  of  the  practitioner  may 
dictate  in  individual  cases.     The  unexpected  occurrence  of  the 
paroxysms  and  their  brief  duration,  frequently  render  it  imprac- 
ticable to  obtain  medical  aid  before  the  attack  has  passed  off.    It 
is,  therefore,  important  for  the  physician  to  give  directions  con- 
cerning the  course  to  be  pursued,  in  hia  absence,  in  tlie  event  of 
a  recurrence  of  the  paroxysms — an  event  to  be  exjwcted,  geue^ 
ally,  sooner  or  later,  after  an  attack  has  been  once  experieneod. 
Efficient  treatment  may  often  accomplish  much  toward  lesMlt- 
ing  the  intensity,  and  perhaja  the  continuance  of  paroxy saia in 
certain  cases.    But  when  the  liability  to  their  recnrreope  U  such 
that  they  eueceod  each  other  after  brief  intervals,  and  are  pro- 
duced by  alight  causes,  palliative  measures,  which  uuhftpjiilf 
are  all  that  can  he  resorted  to,  succeed  but  imperfectly.     I  hm 
known  tlie  inhalation  of  chloroform  to  be  employed  in  a  case  of 
this  description,  the  severest  case  that  has  come  under  my  ob»ff- 
vation,  with  marked  relief;  and,  indeed,  this,  after  a  time,  wB 
the  only  palliative  that  could  be  relied  uivon.     The  inhalation  of 
ether,  which  may  be  resorted  to  with  loss  apprehensions  tbin 
chloroform,  has  been  found  by  Tarri^re  to  be  remarkably  8Ui> 
.   cessful  iu  arresting  the  paroxysms,  and  also  in  lengthening  the 
intervals  between  their  recurrence.     If,  as  is  jioesible,  the  iuhfr 
lation  of  ether  be  unattended  with  danger,  it  is  entitled  to  pisf- 
erence  over  other  means  of  relieving  the  pain,  in  viev?  of  the 
greater  promptness   of  its   eltect.     Duchenne  and  Aran  hart 
found  the  electrization  of  the  skin   in  the  pnecordial  region, 
remarkably  effective  both  in  arresting  the  paraxysma  oud  ^lost- 
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poning  their  recurrence.*  Swallowing  pieces  of  ice  has  been 
found  an  eftective  measure  by  Romberg.  It  is  to  be  added  that, 
owing  to  the  great  variation  in  paroxysms  as  regards  their 
duration,  and  the  suddenness  with  which  they  often  end,  it 
is  difficult  always  to  determine  whether  they  have  been  ar- 
rested by  the  measures  employed,  or  whether  they  ended  spon- 
taneously. 

The  treatment  having  reference  to  the  postponement  or  pre- 
vention of  the  paroxysms  embraces  the  measures  which  are  ap- 
plicable to  other  neuralgic  affections.  Belladonna  or  atropia, 
quinia,  arsenic,  and  zinc,  are  remedies  which  have  been  found 
useful  and  sometimes  successful.  Preparations  of  iron  are  indi- 
cated if  the  patient  be  aneemic,  and  they  should  be  continued 
for  a  long  period.  The  gouty  and  rheumatic  cachexia  claim 
appropriate  treatment.  Dysj^eptic  ailments  and  any  other  co- 
existing disorders  are  to  be  removed  if  possible.  Habits  ©f  life 
which  tend  to  impair  the  general  health  are  to  be  reformed. 
Over-exertion  of  the  mental  faculties  is  to  be  avoided.  These 
measures,  if  the  affection  be  purely  functional,  will  be  likely  to 
secure,  in  the  end,  permanent  exemption  from  the  paroxysms. 
They  may  be  efficacious  even  if  the  affection  be  associated  with 
cardiac  or  aortic  lesions.  In  either  case,  if  not  completely  suc- 
cessful, they  maybe  useful  in  lengthening  the  intervals  between 
the  paroxysms,  and  lessening  the  severity  of  the  latter. 

In  the  cases  in  which  lesions  exist,  these  are  to  be  determined 
as  fully  as  practicable  by  means  of  symptoms  and  signs,  and  the 
treatment  pursued  which  would  be  indicated  if  angina  had  not 
occurred.  Judicious  measures  indicated  by  the  coexisting  lesions 
will  be  likely  to  prove  useful,  in  a  greater  or  less  degree,  with 
reference  to  the  recurrence  and  the  violence  of  the  paroxysms  of 
angina.  At  all  events,  the  danger  incident  to  the  paroxysms  may 
be  diminished  by  these  measures.  Indications  falling  under  this 
head  have  been  already  considered  in  treating  of  the  difterent 
forms  of  organic  disease  of  the  heart  in  preceding  chapters. 

Exciting  causes  are  to  be  avoided  as  far  as  practicable.  Strong 
mental  excitement,  violent  muscular  exercise  of  any  kind,  and 
especially  walking  rapidly  or  ascending  an  acclivity  against  the 
wind,  excesses  in  eating  or  drinking,  &c.,  are  apt  to  bring  on  an 
attack.   By  scrupulously  avoiding  these  and  other  exciting  causes 


1  Vide  art.  by  Jaccoud,  in  Nouveau  Dictionnairoi  1S66. 
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which  are  peeiilisr  to  the  tudividual  experience  of  persnoB  af- 
fected, it  IB  highly  probable  that  paroxysms  may  be  warded  off 
which  would  othcrwi&e  have  oct-urred.  Important,  however,  as 
ia  this  part  of  the  treatment,  its  effect  is  limited.  Paroxysms 
often  occur  when  they  are  not  referable  to  any  exciting  cause. 
And  when  thue  referable,  it  is  probable  that  often  the  exciting 
caose  (ae  the  name  impliefi)  only  determines  the  partienlar  mo- 
ment when  the  paroxysm  takes  place,  anticipating  somewhat  the 
time  when  it  would  have  occurred  spontaneously. 


EXLARGEMEST  OF  THE  THYROID  GLAND  AND       flH 
PBOMINENCE  OF  THE  EYES.  ■ 

The  occurrence  of  enlargement  of  the  thyroid  gland  and 
prominence  of  the  eyes,  in  connection  with  cardiac  disorder, 
may  be  conveniently  noticed  in  the  present  connection,  although 
these  events  by  no  means  uecessarily  involve  the  existence  of 
any  organic  affection,  and  that  they  depend  on  an  abnormal 
Htate  of  the  heart  cannot  be  considered  as  conclusively  estab- 
lished. It  is  only  within  late  years  that  the  attention  of  clinical 
observers  has  been  directed  to  these  events,  as  connected  witli 
disturbance  of  the  heart's  action.  The  coincidence  of  enlai^ 
ment  of  the  thyroid  gland  with  affections  of  the  heart  was  ob- 
served by  I'arry  in  seven  cases.'  A  few  instances  had  previ- 
ously been  reported,  f^ubeojuently.  Graves  dwelt  upon  thia 
coincidence  in  his  Lectures  on  Climcal  Medicine,  published  in 
1835,  giving  some  cases  that  had  fallen  under  his  observation. 
Afterward,  the  coexistence  of  prominence  of  the  eyes,  together 
with  enlargement  of  the  thyroid  gland,  attracted  attention. 
Oases  were  reported  by  Stokes,  McDonnell,  and  Marsh,  of  Dub- 
lin. Stokes,  in  his  work  on  the  IHseascs  of  the  Heart  and  the 
Aorta,  devotes  considerable  space  to  the  consideration  of  the 
subject.  In  our  own  country,  Dr.  Isaac  E.  Taylor  contribatad 
an  elaborate  paper,  containing  an  account  of  two  cases  which 
he  had  observed.'    Begbie,  of  Edinburgh,  and  Robert  Taylor,  of 

<  "  C[>ll«3titins  from  tbe  iinpubliihod  mediciil  writingG  of  the  late  Cit)«b  HII- 
lUrd  Parry,  M.D.,"  London,  IBaS. 

•  Now  Turk  Medicnl  TL.iiea,  vol.  ii,  No.  8,  December,  1852.  Accounts  of  iwo 
mnet,  with  rpmnrlcn,  nlid  refprencfls  lo  the  litprnlure  of  the  subject,  by  Prof.  E- 
.[.  Bigdow,  Dr.  MorlHDd.  Hnd  Dr.  John  S.  Flint,  are  coalaiDod  in  an  article  ■■ 
%b«  BuBlon  Medical  aud  Surgical  Juurosi,  vol.  \xi,  Ni>.  2,  August  lllb,  1669. 
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tndon,  also  reported  cases,  tLe  latter  giving  tlie  details  of  four 
Bes  which  had  fallen  uuder  his  own  observation,  and  aa  analj- 
,  with  regard  to  certain  points,  of  twenty  cases  collected  from 
riou8  sonroea.' 

rThe  foregoing  brief  historical  sketch  was  given  in  the  first 
I  of  this  work  (1859).  t^ince  that  date,  farther  contri- 
tions  to  the  literature  of  the  subject  have  appeared,  of  which 
may  be  muntioned  a  monograph,  by  Fischer,  published  in  the 
Arvfiives  tie  Midcrine,  and  a  lecture  by  Trousseau,  contained  in 
his  dinique  MMieale.  The  former  of  these  publications  em- 
braces an  account  of  twenty-lour  cases.  The  events  wbit-h  have 
l>ecn  named,  to  wit:  enlargement  of  the  thyroid  body,  promi- 
nence of  the  eyes,  and  cardiac  disorder,  form  a  triad  constituting 
the  striking  characteristics  of  an  individual  affection.  The  af- 
fection has  re<?eived  different  names.  Trouesean  designated  it 
BBraves's  disease,"  in  recognition  of  the  fact  of  its  having  been 
ttt  eonsiderod  as  au  individual  affection  by  Graves,  of  Dublin, 
1  1835.  This  name  is  often  applied  to  it  in  this  country. 
Graves,  however,  had  not  observed  prominence  of  the  eyes  as  an 
element  of  the  affection  prior  to  the  conmmnication  of  a  case 
by  K>tokes.  A  German  observer,  Basedow,  published  an  account 
^^K  the  combination  of  the  three  symptomatic  events  in  1840,  and 
^^■nice,  in  German  medical  literature,  the  name  "  Basedow's  dis- 
^^fase"  is  often  used.  Other  names  are:  exophthalmic  goitre,  ex- 
ophthalmic cachexia,  and  ansemic  protrusion  of  the  eyeballs. 
The  latter  name  implies  that  an  essential  pathological  condition 
'%  aufemia. 

k'The  affection  is  of  rare  occurrence.  When  the  first  edition 
I  this  work  was  published,  I  had  met  with  only  a  single  case 
kwhich  the  three  symptomatic  events  were  combined.  I  have 
lorded  only  five  cases  during  the  last  ten  years,  in  a  wide  field 
^elinicat  observation.  I  have  notes,  therefore  of  but  six  cases. 
B  evidence  of  the  infrequency  of  its  occurrence,  in  a  service  at 
^levue  Hospital  during  eight  months  of  the  year,  for  the  past 
Icht  years,  two  cases  only  have  come  under  my  observation. 
KOf  the  triadof  events,  prominence  of  the  eyes  is  the  most  strik- 
j  and  distinctive.  Both  eyes  are  affected,  and  generally  in 
loiit  an  equal  degree.     The  protuberance  of  the  globes  renders 


■  LoDilon  M«(lkiil  Times  utiJ  GRzuite,  M>j  24tb,  1 
Jouval  of  MadioBl  Soietioei,  July,  1866,  p.  366. 
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visible  a  broader  portion  of  the  tunica  albiiginea  surrounding 
the  comeR  than  is  usual,  and  this  gives  to  the  face  a  wild,  star- 
ing, ferocious  expression  which  is  remarkable  and  character- 
ietic.  In  some  cases  the  protrusion  of  the  e3"eballs  is  so  great 
that  the  lids  are  unable  to  cover  them,  and  the  patient  sleeps 
with  the  eyes  partially  open.  Under  these  circmnstimoe*  the 
conjunetiviE  may  become,  after  a  time,  inflamed,  and  uleera- 
tiou  of  the  cornea  may  take  piuce,  but,  in  gfiierai,  there  is  uo 
inflanmiation,  and  the  eyes  sometimes  have  au  unusual  bril- 
liancy, Tliey  are  sometimes  irritable  and  watery.  The  papil  is 
not  affected.  There  is  no  strabismus.  The  eyes  are  pi-ojected 
directly  forward,  that  is,  not  inclining  either  in  an  upward 
OP  downward  direction.  Vision  is  unimpaired.  There  is  no 
pain  referable  to  the  eyes,  but  there  may  be,  for  a  time,  an  un- 
comfortable feeling  as  if  the  eyeballs  were  starting  from  their 
sockets. 

The  prominence  of  the  eyes  is  not  due  to  enlargement  of  the 
eyeballs,  although  generally  the  size  of  the  latter  ia  somewhat 
increased.  As  a  rule,  the  eyeballs  may,  with  gentle  pressure, 
be  returned  to  tlieir  natural  situation  within  the  orbits,  the 
protni.iion  taking  place  instantly  the  presaure  is  BUHjwnded.  It 
ia  probable  that  the  primary  cause  of  the  exophthaimia  ia  an 
enlargement  of  the  vesaela  within  the  orbit,  the  morbid  condi- 
tion bt'ing  the  same  as  that  wliich  probably  occasions  the  coex- 
isting enlargement  of  the  thyroid  body.  The  protrusion,  in 
Bome  cases,  may  be  increased  by  more  or  less  serous  effusion  iu 
the  intra-orbital  areolar  tissue,  aud  perhaps,  also,  as  suggested 
by  Dalrymi)le.  by  "  an  absence  of  the  profier  tonicity  of  the  mus- 
cles, by  which  the  eyes  are  retained  in  their  natural  positions  in 
the  orbit."  Examinations  after  death  have  shown  enlargement 
of  the  branches  of  the  ophthalmic  artery,  a  varicose  eoudititra 
of  the  veins  within  the  orbits,  serous  effusion  in  a  case  in  which 
anasarca  had  existed  and  disappeared,  and  hyperplasia  of  the 
intra-orbital  areolar  tissue.  Broca,  on  the  other  band,  found  no 
anatomical  changes  to  account  for  the  exophthaimia.  As  regards 
appearances  ascertained  by  the  opbthalmoscojie,  congi-stion  and 
pigmentary  deposits  in  the  retina  were  observed  by  W'ithuisen, 
and  no  important  changes  by  Follin.'  Serous  etiusion  and  a 
morbid   development  of  the   areolar   tissue  within   the  orbit, 


'   Vidt  Trouflscau,  Clinique  Ufdicale. 
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together  with  the  deposit  of  pigment  in  the  retina,  are,  proba- 
bly, secondary  to,  and  dependent  upon,  congestion  of  the  ves- 
sels ;  and  it  is  intelligible  that  if  the  latter  alone  existed,  the 
blood  leaving  the  vessels  after  death,  there  may  be  no  appear- 
ances |bund,  on  post-mortem  examination,  to  account  for  the 
exophthalmia. 

The  protrusion  of  the  eyeballs  sometimes  takes  place  sud- 
denly. In  a  case  observed  by  Stokes,  it  was  first  noticed  after 
a  long-continued  fit  of  coughing  and  retching.  An  instance  in 
which  it  occurred  during  a  single  night  is  cited  by  Robert 
Taylor.  In  most  cases  it  is  at  first  slight,  and  it  gradually  in- 
creases until  it  reaches  a  certain  degree,  when  it  remains  sta- 
tionary. The  latter  statement  is  true  of  all  the  cases  which 
I  have  observed,  save  one  case.  In  this  case  the  exophthalmia, 
which  was  slight,  occurred  suddenly  after  violent  coughing. 

The  degree  of  the  enlargement  of  the  thyroid  gland  varies 
much  in  different  cases.  In  two  of  my  cases  it  was  so  slight  as 
not  to  have  attracted  the  attention  of  the  patients.  It  is,  in 
most  cases,  moderate  in  amount.  Like  the  exophthalmia,  it 
gradually  increases  to  a  certain  degree,  and  then  remains  sta- 
tionary for  an  indefinite  period.  Generally  the  enlargement  is 
greater  on  one  side,  which  may  be  either  the  left  or  the  right 
side,  oftener  the  latter.  Exceptionally  the  enlargement  is  so 
great  that  respiration  is  obstructed  by  pressure  on  the  trachea. 
The  enlarged  gland  may  also,  by  pressure  on  the  recurrent  laryn- 
geal nerves,  interfere  with  the  movements  of  the  glottis  in  res- 
piration and  speech.  I  have  not  met  with  a  case  in  which  the 
goitre  was  more  than  moderate  in  amount. 

Pulsation  of  the  thyroid  arteries  is  a  remarkable  feature.  A 
strong,  expansive  movement  is  felt  by  the  hand,  and  is  apparent 
to  the  eye.  The  carotid  arteries  pulsate  strongly.  Frequently 
there  is  a  tactile  thrill  analogous  to  that  of  an  aneurism.  Graves 
and  Vidal  have  each  met  with  a  case  in  which  the  affection  was 
mistaken  for  aneurism.  On  applying  the  stethoscope,  a  loud 
bellows-murmur  is  perceived,  which  may  be  either  systolic  or 
continuous,  the  latter  resembling  the  murmur  of  an  aneurismal 
varix.  Frequently,  but  not  invariably,  the  venous  hum  is  found 
on  the  neck  without  the  space  occupied  by  the  goitre. 

The  thyroid  enlargement  is  attributable,  primarily  and  chiefly, 
to  an  increased  size  of  the  vessels ;  in  other  words,  to  an  abnormal 
accumulation  of  blood,  or  a  congestion,  which  is  both  arterial 
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and  venous.  Examinatioiia  after  death  have  ahowii  that  the 
ai-teries  and  veins  heconie  greatly  enlarged  ;  also,  the  anatomi- 
cal elements  of  the  thyroid  gland  have  been  found  hypertro- 
phied  together  with  an  abnormal  quantity  of  areolar  tissue,  atid 
numerous  small  cysts  enter  into  the  appearances  after  death. 

The  third  of  the  triad  of  events  which  characterize  this  af- 
fection, relates  to  the  action  of  the  heart.  The  heart  acts  with 
notable  rapidity.  The  frequency  of  the  pulse  varies  from  100 
to  140  per  minute.  At  times  the  frequency  may  even  exceed 
considerably  140.  Persistingly  frequent,  its  frequency  is  greatly 
increased  by  exercise  and  meutal  excitement.  When  unusually 
increased,  it  may  he  irregular  and  intermitting,  but,  as  a  mle, 
the  habitual  disturbance  is  simply  increased  frequency.  The 
force  of  the  radial  pulse  is  not  abnormally  great ;  in  this  respect 
it  is  in  striking  contrast  with  the  thyroid  and  carotid  arteries. 
In  some  cases  the  abdominal  aorta  and  cardiac  arteries  beat 
with  abnormal  force.  The  patient  is  generally  conscious  of  the 
heart's  action,  and  experiences  more  or  less  annoyance  from  it. 
The  apex-beat  gives  a  sensation  of  violence  or  shock,  and 
often  comiMUTiicatca  to  the  pnecordia  a  jarring  movement.  The 
sounds  are  sharp  and  loud,  and  the  apex-beat  is  snmetimee  ac- 
companied by  tinnitus.  In  short,  a  persistent  palpitation  char- 
acterizes this  affection,  a  palpitation  continuing  unintermptedly. 
not  oniy  for  many  months,  but,  in  some  cases,  for  a  great  num- 
ber of  years. 

I  have  included  this  affection  among  those  incidental  to  dis- 
eases of  the  heart.  At  the  date  of  the  publication  of  the  first 
edition  of  this  work,  it  was  a  question  whether  or  not.  the  affec- 
tion is  always  associated  with  cardiac  lesions.  This  is  not  n 
question  at  the  present  time.  It  is  certain  that  the  affection 
occurs  independently  of  any  organic  disease  of  the  heart.  Id 
the  cases  in  which  valvular  lesions,  with  or  without  enlargement, 
coexist,  the  coincidence  is  accidental ;  but  it  may  be  that  cardiac 
lesions  tend  to  increase  the  disturbed  action  of  tfie  heart.  It  is, 
however,  an  interesting  and  inijiortant  fact,  that  enlargement  of 
the  heart  may  be  a  result  of  its  long-continued  increased  action. 
Of  this  fact,  one  of  my  cases  afforded  a  striking  illustration. 
In  the  case  referred  to,  when  the  patient  first  eanie  under  my 
observation  the  heart  was  not  enlarged ;  but  after  several  years, 
the  palpitation  continuing,  notable  enlargement  was  found  to 
hare  ensued.     An  account  of  this  ease  will  be  presently  intro- 
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duced.  The  case  is  valuable  as  apparently  demonstrating  the 
occurrence  of  enlargement  of  the  heart  purely  in  consequence 
of  long-persistent  abnormal  functional  activity.  In  the  affection 
under  consideration,  then,  the  element  which  concerns  the  heart 
is  primarily  a  purely  functional  disorder ;  and,  in  the  arrange- 
ment of  topics,  it  would  have  been  more  correct  to  consider  the 
affection  as  incidental  to  the  latter  rather  than  to  organic  dis- 
eases of  the  heart.  Of  the  six  cases  which  I  have  observed,  in 
one  case  only  was  there  evidence  of  valvular  lesions  and  enlarge- 
ment. In  all  the  other  cases,  when  they  first  came  under  my 
observation,  there  was  no  enlargement  of  the  heart.  In  one 
case,  as  just  stated,  it  was  known  that  enlargement  subsequently 
took  place.  In  one  of  the  cases  the  affection  had  existed  for 
five  years  without  having  led  to  enlargement. 

As  regards  the  order  of  the  occurrence  of  the  three  events 
which  characterize  this  affection,  the  cardiac  precedes  the  others. 
Increased  action  of  the  heart  exists  for  weeks  or  months  prior 
to  either  enlargement  of  the  thyroid  gland  or  prominence  of 
the  eyes.  This  rule  is  invariable.  Of  the  two  other  events, 
either  may  take  precedence  in  following  the  palpitation;  the 
exophthalmia,  in  some  cases  precedes  the  goitre,  and  in  some 
cases,  the  latter  first  occurs.  Moreover,  of  the  three  events, 
the  functional  disorder  of  the  heart  only  is  never  wanting. 
Cases  occur  in  which  prominence  of  the  eyes  and  palpita- 
tion are  not  accompanied  by  any  enlargement  of  the  thyroid 
gland.  In  two  of  my  cases  the  latter  was  so  slight  as  to  have 
escaped  the  patients'  notice.  Cases,  on  the  other  hand,  of  en- 
largement of  the  thyroid  gland  with  palpitation,  and  without 
any  prominence  of  the  eyes,  are  less  infrequent.  In  the  first 
edition  of  this  work  I  introduced  an  account  of  two  cases  of 
description  which  had  fallen  under  my  observation.  These 
cases  were  under  my  observation  for  a  short  time  only,  and 
prominence  of  the  eyes  may  have  subsequently  taken  place. 
Undoubtedly  cases  in  which  either  enlargement  of  the  thyroid 
gland  or  prominence  of  the  eyes  is  associated  with  the  cardiac 
element,  are  to  be  regarded  as  cases  of  the  affection  under  con- 
sideration. Prominence  of  the  eyes  did  not  exist  in  the  affec- 
tion as  first  described  by  Graves. 

Aside  from  the  three  events  which  have  been  considered, 
other  morbid  conditions  enter  into  the  clinical  history.  Anse- 
mia  is  generally  present,  and  is  often  a  notable  feature,  as  shown 
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by  pallor  of  the  prolabia  and  face,  a  blaiiche<l  appearance  of  tbe 
mucous  membrane  of  the  mouth,  and  by  blueness  of  tlib  eye- 
balls. These  visible  characters  of  anietnia,  how  ever,  are  present 
in  only  a  certain  pro]}ortion  of  cases.  When  they  are  not  present, 
the  existence  of  auQ?niia  may  be  shown  by  the  venous  hum  in 
the  neck  and  by  inorganic  murmurs  at  the  base  of  the  heart; 
but  these  evidences  of  aniemia  are  sometimes  wanting.  Although 
a  fi-equent  concomitant,  and  frequently  existing  in  a  marked  de- 
gree, the  aniemic  condition  cannot  be  said  to  form  a  eoust^ut 
element  of  tbe  affection.  Hence,  it  cannot,  as  some  have  anp- 
posed,  have  an  essentia!  pathological  connection  with  either  of 
the  three  events  which  characterize  the  afl'ection.  Disorders  of 
digestion  are  not  uncommon  ;  but  patients  not  infrequently  eat 
sufficiently,  digest  witliout  trouble,  and  the  nutrition  of  thelK>dy 
is  well  maintained.  Amenorrliu?a  is  a  frequent  morbid  condi- 
tion. Dyspiicea  on  exercise  is  common,  and  is  dependent  chiefly 
on  the  unusual  excitation  of  the  heart  which  exercise  occasions. 
Mental  irritability,  nervcmsneaB,  and  depression  of  spirits  are 
prominent  symptoms  in  most  eases.  Tbey  are  attributable  in 
part  to  aneemia,  but  perhaps  more  to  the  moral  influence  of  the 
disease,  especially  if  the  exoplithalmia  be  so  great  as  to  render 
the  patient  an  olyect  of  cimosity  and  wonder.  Insomnia  is,  in 
some  cases,  a  distressing  symptom.  The  aftection  is  not  incom- 
patible with  apparently  excellent  health  in  all  other  respects. 
In  one  of  my  cases  the  patient,  a  quadroon  girl,  aged  19,  made 
no  complaint  of  any  ailment,  although  the  action  of  the  heart 
was  very  rapid,  and  the  prominence  of  the  eyes  was  marked. 
She  was  able  to  take  active  exercise  without  difflculty,  and  all 
the  vital  functions  appeared  to  be  well  pertbrmed.  The  affec- 
tion in  this  case  had  existed  for  a  year. 

Of  the  pathology  of  the  aftection  no  satisfactory  exposition 
can  be  given.  The  primary  and  essential  manifestations  fiertain 
to  the  heart,  and  consist  in  a  hyperactivity  of  tJiis  orgau.  Tbe 
antecedent,  underlying  pathological  conditions  are  not  known. 
As  stated  already,  the  characteristic  events  are  not  attributable 
to  anremia.  Aufenna  does  not  invariably  exist,  and,  when  pres- 
ent, it  hears  no  fixed  relation  to  the  amount  of  palpitation. 
This,  however,  is  not  saying  that  anremia  may  not  often  con- 
tribute, more  or  less,  to  the  cardiac  disorder.  That  it  does  so  is 
highly  probable,  and,  hence,  in  proportion  as  it  enters  into  the 
affection,  as  a  concomitant,  it  ia,  in  a  practical  view,  important 
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to  be  considered.  That  a  causative  relation  does  not  exist 
between  the  thyroid  enlargement  and  the  prominence  of  the 
eyes,  is  shown  by  the  fact  that  sometimes  one  and  sometimes 
the  other  occurs  first,  and  also  by  the  fact  that  each  may  be 
wanting.  These  events  are  always  consecutive  to  the  cardiac 
disorder,  but  whether  they  are  dependent  upon  the  latter,  or 
whether  they  are  effects  of  the  unknown  pathological  conditions 
which  determine  the  disordered  action  of  the  heart,  our  present 
knowledge  does  not  enable  us  to  decide. 

Our  knowledge  of  the  causation  hardly  extends  beyond  the 
agency  of  sex  and  age.  In  the  great  majority  of  cases  the  pa- 
tients are'  females.  Of  50  cases  collected  by  Withuisen,  in  8 
only  were  the  patients  of  the  male  sex.^  In  all  the  cases  which 
I  have  observed  the  patients  were  females.  As  regards  age,  the 
affection  very  rarely  occurs  either  under  puberty  or  after  the 
middle  period  of  life.  In  two  of  my  cases  the  affection  occurred 
shortly  after  severe  mental  trouble.  Ansemia  may,  in  some 
cases,  contribute  to  its  production ;  but  aneemia,  in  some  of  the 
cases  in  which  it  coexists,  is  developed  consecutively.  It  is 
needless,  to  state  that  anaemia  is  sufficiently  common  without 
being  connected  with  this  affection.  In  short,  exclusive  of  age 
and  sex,  nothing  positive  is  known  of  the  etiology. 

The  diagnosis  of  the  affection  involves  no  difficulty.  If  exoph- 
thalmia  be  present  in  a  marked  degree,  this  alone  is  distinctive. 
The  prominence  of  both  eyes  directly  forward,  without  strabismus, 
together  with  the  absence  of  pain,  the  preservation  of  vision, 
and,  in  general,  the  practicability  of  returning  them  to  their 
normal  position  by  pressure,  are  points  sufficient  to  distinguish 
this  affection  from  protrusion  caused  by  certain  diseases  of  the 
eyeball  or  tumors  within  the  orbit.  Protrusion  from  these 
causes  is  generally  limited  to  one  eye,  and  is  rarely  in  a  direct 
line  without  strabismus.  The  association  of  enlargement  of  the 
thyroid  gland  and  of  rapid  action  of  the  heart,  the  latter  not 
dependent  on  cardiac  lesions,  renders  the  diagnosis  of  the  affec- 
tion positive.  The  association  of  persistent  palpitation  with 
the  characteristic  prominence  of  the  eyes,  without  goitre,  and, 
on  the  other  hand  the  association  of  the  persistent  palpitation 
with  goitre,  and  without  prominence  of  the  eyes,  are  sufficient 
for  the  diagnosis.     As  already  stated,  the  affection  is  to  be  con- 

1   Vide  Nouveau  Dictionnaire,  art.  Coeur. 
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siiiered  as  existing  when  the  prominence  of  the  eyes,  or  tlie 
goitre,  either  without  the  other,  is  associated  with  the  charac- 
teristic cardiac  disorder.  In  the  cases  in  which  enlargement  of 
the  thyroid  gland  exists  without  prominence  of  the  eyes,  the 
aflbctioii  is  distinguished  from  ordinary  bronchocele  by,  in  gen- 
eral, the  limited  amount  of  enlargement,  by  the  strong  arterial 
pulsation  together  with  the  murmurs  on  auscultation — these 
being  diiferential  points,  in  addition  to  the  persistent  palpita- 
tion.    The  latter  does  not  accompany  ordinary  bronchocele. 

The  prognosis,  as  far  as  regards  a  fatal  result  from  the  affec- 
tion per  se,  ie.  favorable.  The  affection  does  not  tend  intrinsically 
to  destroy  life.  It  ie,  however,  an  affection  which  continues  in- 
definitely. It  is  a  chronic  affection,  and  it  must  impair,  to  a 
greater  or  less  extent,  the  ability  of  the  system  to  support  and 
recover  from  other  affections.  Death  generally  occurs  from  in- 
tercurrent or  superadded  diseases.  But  without  the  ocfurrence 
of  these,  the  atFectioii  ultimately  leads  to  great  feebleness  and 
emaciation.  On  the  other  hand,  it  is  sometimes  well  tolerated 
for  many  yeai-s. 

In  a  certain  proportion  of  cases  the  progress  of  the  affection 
is  favorable.  The  enlarged  thyroid  gland  may  gradually  de- 
crease in  size,  and  at  length  the  goitre  may  entirely  disa[)pear. 
The  prominence  of  the  eyes  may  gradually  become  less,  but  very 
rarely,  if  ever,  do  the  eyes  resume  their  normal  ai>i'earauce; 
more  or  less  esophthalniia  continues  permanently.  The  palpi- 
tation may  become  less  and  leas  marked,  and,  if  recovery  take 
place,  the  rapid  action  of  the  heart  ceases.  Data  are  wanting 
to  detennine  the  proportion  of  cases  which  end  in  recovery,  but 
it  is  certain  that  they  are  exceptions  to  the  rule.  As  a  mle, 
even  in  the  cases  in  which  a  notable  improvement  takes  place, 
complete  recovery  is  not  to  be  exjiectcd. 

Enlargement  of  the  heart  induced  by  the  long-persistent  pal- 
pitation mny  hasten  and  determine  a  fatal  termination.  Exclu- 
sive of  enlargement  of  the  heart,  the  atiection  does  not  appear 
to  involve  a  liability  to  disease  of  any  of  the  organs  of  the  body. 
The  intercurrent  affections  which  have  been  observed  have  not 
sufficient  unifonnity  in  different  cases,  and  are  not  frequent 
enough,  to  show  any  special  relation  of  dependence. 

As  hearing  upon  the  prognosis,  with  reference  to  which  espe- 
cially the  accumulation  of  recorded  cases  is  desirable,  I  shall 
jutroduce  in  this  connection  abstracts  of  the  histories  of  three 
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of  the  cases  which  I  have  observed.  In  the  remainder  of  the 
cases  which  I  have  noted,  the  patients  were  only  temporarily 
under  my  observation. 

Case  1.  This  case  came  under  my  observation  in  April,  1859. 
The  patient  was  a  girl,  aged  16.  She  presented  a  healthful  ap- 
pearance, having  good  color.  She  had  not  had  rheumatism,  or 
any  acute  affection  within  the  chest.  She  had  been  conscious 
of  a  rapid  action  of  the  heart  for  the  space  of  a  year.  She  was 
then  at  a  boarding-school,  and  was  seen  by  a  physician  who  was 
much  concerned  at  finding  her  pulse  habitually  from  120  to  130 
per  minute.  For  a  time  she  was  placed  on  a  restricted  diet, 
under  which  the  heart's  action  became  still  more  rapid.  Promi- 
nence of  the  eyes  had  existed  for  five  months.  Enlargement  of 
the  thyroid  gland  had  not  been  noticed,  but  the  patient  had  felt 
a  strong  pulsation  over  it,  especially  on  the  right  side. 

When  I  first  saw  her  the  pulse  was  rapid,  but  its  frequency 
is  not  noted.  The  eyes  were  prominent,  but  not  to  an  extent 
to  produce  a  very  striking  appearance.  The  thyroid  gland  was 
distinctly  enlarged,  the  right  lobe  being  more  so  than  the  left. 
A  soft,  systolic  murmur  was  heard  over  each  lobe,  and  a  loud 
venous  hum,  together  with  a  systolic  carotid  murmur,  was  found 
on  the  neck  without  the  situation  of  the  thyroid  gland.  The 
heart  was  not  enlarged.  There  was  no  cardiac  murmur.  The 
heart-sounds  were  abnormally  intense.  The  appetite  and  diges- 
tion were  good.     There  was  no  disorder  of  the  menses. 

The  measures  of  treatment  employed  in  this  case  were,  a  gen- 
erous diet,  recreation,  living  as  much  as  possible  in  the  open  air, 
and  the  internal  use  of  belladonna. 

Six  years  afterward,  namely,  in  June,  1865,  this  patient  made 
a  friendly  call  upon  me.  She  was  then  just  married,  and  about 
to  embark  for  Euroi>e.  Prominence  of  the  eyes,  especially  of  the 
right  eye,  was  observable,  but  less  than  when  she  was  formerly 
under  my  observation.  There  was  still  some  enlargement  of 
tlie  thyroid  gland,  and  the  enlargement  varied  at  dift'erent  times. 
The  heart  was  irritable^  becoming  rapid  on  slight  exercise  or 
excitement.  Aside  from  the  liability  to  palpitation,  she  stated 
that  her  health  was  good.  I  did  not  make  a  physical  examina- 
tion of  the  heart. 

Three  years  after  the  foregoing  date,  namely,  in  September, 
1869,  being  nine  years  from  the  date  of  her  first  consulting  me, 
I  received  a  communication  from  her  father,  in  Switzerland,  stat- 
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ing  that  she  bad  l)een  recently  confined,tIie  cbild  dying  a  few  days 
after  birth  from  some  difficulty  connected  with  respiration ;  that 
ahe  was  very  dropsical,  and  that  her  phyaiclane  said  she  had 
disease  of  the  heart.     Her  death  occurred  a  few  days  afterward. 

It  is  probable  that  in  this  case  the  atfection  had  led  to  enlarge- 
ment of  the  heart. 

Case  2.  Bridget  Pherwood,  aged  28,  seamatrese,  nnniarried, 
was  admitted  into  Bellerue  Hospital,  May  3d,  1861.  She  bad 
been  ill  for  five  years,  having  previously  had  good  health.  Her 
illuess  began  with  intermittent  fever,  and  during  six  weeks  she 
had  repeated  relapses  of  this  disease.  At  the  end  of  this  six 
weeks  she  noticed  a  swelling  of  the  neck  on  the  right  side.  This 
swelling  progressively  increased  until  it  reached  the  size  which 
it  bad  on  her  admission.  Swelling  on  the  left  side  did  not  begin 
until  four  months  before  her  admission.  The  swellings  were  in 
ihe  situation  of  the  thyroid  gland  On  her  admission  they 
were  considerable,  the  enlargement  of  the  right  lobe  of  the  tliy- 
roid  gland  being  greater  than  that  of  the  left.  They  were  soft 
to  the  touch,  and  pulsated  strongly.  They  hud  never  been  pain- 
ful. About  six  months  after  the  enlargement  of  the  thyroid 
body  on  the  right  side  was  first  noticed,  it  waa  observed  that 
her  eyes  were  prominent.  The  prominence  increased,  and,  at 
the  time  of  her  aduiiaaiou,  it  existed  in  a  marked  degree,  giving 
to  the  face  a  peculiar  and  characteristic  appearance.  8he  had 
had  no  pain  in  the  eyes,  and  vision  was  unaffected,  8he  was 
able  to  close  the  eyelids  completely,  She  had  been  unable  to 
work  for  aix  mouths,  on  account  of  debility,  shortness  of  breath 
ou  exercise,  pnecordial  pain,  and  palpitation.  The  ap[wlite  had 
been  fair  and  the  bowels  regular.  The  menses  had  not  appeared 
for  the  preceding  six  months,  having  previously  been  regular. 
She  bad  autfered  from  disturbed  sleep,  and  her  spirits  had  been 
depressed.     Her  weight  had  considerably  diminished. 

Her  aspect  on  admission  denoted  anaemia,  but  not  in  a  marked 
degree.  The  pulse  was  habitually  128  per  minute.  It  was  small 
and  weak  at  the  wrist,  presenting,  in  these  respects,  a  striking 
contrast  with  the  pulsations  in  the  neck.  The  apex-beat  of  the 
heart  was  in  the  fifth  intercostal  space,  and  the  dulncsa  on  per- 
cussion in  the  supei-fieial  and  the  deep  cardiac  space  was  not  in- 
creased, either  in  degree  or  hi  extent.  A  systolic  shock  was  felt 
in  the  pnecordia,  but  no  heaving.  At  tlie  aj^tex  the  heart-sounds 
were  distinct,  sharp,  and  loud,  but  without  murmur.     At  the 
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base,  on  the  right  of  the  sternum,  there  was  a  faint,  low  systolic 
murmur.  A  soft,  rather  high,  and  feeble  murmur  was  heard 
over  the  body  of  the  heart.  An  intense,  continuous  murmur  was 
heard  over  the  thyroid  swellings.     There  was  also  tactile  thrill. 

She  was  treated  with  chalybeates,  quinia,  and,  for  a  short 
time,  with  the  veratrum  viride.  The  latter  was  soon  suspended 
on  account  of  unpleasant  eftects. 

December  22d,  1861.  It  is  noted  that  the  patient's  condition 
was  not  improved.  At  this  time  the  patient  was  not  under  my 
care. 

February  3d,  1862.  The  patient  came  again  under  my  care. 
She  reported  improvement,  and  her  appearance  w^as  evidently 
better  than  at  the  time  of  her  admission.  The  anaemia  was  less ; 
the  thyroid  swellings  had  decreased ;  she  had  less  palpitation, 
and  she  was  stronger.  Iler  appetite  was  now  excellent.  She 
had  taken  the  citrate  of  iron  steadily  for  three  months,  and  it 
was  continued. 

March  20th,  1862.  This  patient  was  discharged  at  her  request. 
She  had  progressively  improved.  The  enlargement  of  the  left 
lobe  of  the  thyroid  gland  was  nearly  gone,  and  on  the  right  side 
it  was  slight.  The  eyes  were  less  prominent.  Her  aspect,  as  re- 
gards anaemia,  was  better.  The  action  of  the  heart  had  notably 
diminished. 

This  patient  was  readmitted  March  29th,  1863,  but  not  in  my 
division.  I  have  noted  under  this  date  that  she  had  worked  for 
ten  months  in  an  establishment  for  preserving  meats  and  fruit, 
and  that  she  stated  her  health  to  have  been  "  first-rate."  Iii  the 
early  part  of  the  month  (March,  1863),  she  took  cold  as  she 
thought ;  the  breathing  became  hurried,  and  the  palpitation  re- 
turned. On  her  readmission,  the  anaemic  appearance  was  slight ; 
the  prominence  of  the  eyes  was  much  less  than  formerly ;  the 
left  lobe  of  the  thyroid  gland  was  slightly,  and  the  right  lobe 
moderately,  enlarged.  The  action  of  the  heart  was  rapid.  The 
apex-beat  was  in  the  fifth  intercostal  space  on  the  linea  mam- 
malis,  and  the  superficial  cardiac  space  was  somewhat  enlarged. 
There  was  an  aortic  direct  murmur,  and  no  other  cardiac  mur- 
mur was  discernible.  On  the  neck,  on  both  sides,  there  was 
a  loud,  continuous  murmur  which  was  not  suspended  by  pres- 
sure upon  the  veins  above  the  point  of  auscultation. 

April  28th,  1868.  I  found  this  patient  in  Charity  Hospital, 
Blackwell's  Island.     She  had  been  in  this  hospital  for  twelve 
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mouths.  She  was  not  in  my  division.  She  waa  emaciated  and 
feeble.  The  appetite  and  digestion  were  tolerahiy  good.  Th« 
prominence  of  the  eyes  was  slight,  and  there  was  very  little 
enlargement  of  the  thyroid  gland.  I  noted,  in  addition,  under 
the  above  date,  bb  follows:  "  An  interesting  fact  in  this  case,  is 
the  development  of  hypertrophy  of  tlie  heart.  The  ajiex-lwat 
ia  now  in  the  sixth  intercostal  space,  at  least  two  inches  withoot 
the  linea  mammalia,  and  the  area  of  precordial  duluess,  and  also 
its  degree,  are  notably  increased.  There  is  no  cardiac  murmur. 
I  can  discover  no  other  disease  than  that  of  the  heart." 

On  entering  nj>on  duty  at  Charity  Hospital,  March,  1869, 1 
found  this  patient  still  there.  She  was  quite  feeble,  keeping,  for 
the  moBt  part,  the  bed.  She  was  also  much  emaciated.  The 
pulse  was  still  rapid.  The  prominence  of  the  eyes  wae  slight, 
and  the  thyroid  gland  was  not  much  enlarged.  Tbe  thrill  and 
murmur  over  the  thyroid  bodies  had  gone.  She  was  subject  to 
diarrhcea.  The  enlargement  of  the  heart  was  considerable, 
without  any  cardiac  nmrmur,' 

Case  3.  Miss  B.,  aged  29,  ■was  referred  to  me  by  my  colleague, 
Trof.  Van  Buren,  March  6th,  1866,  The  eyes  were  notably 
prominent,  but  they  had  been  even  more  so.  She  was  unable 
to  cover  the  globes  with  the  lids.  There  was  no  defect  of  vision 
except  myopia.  The  th3'roid  gland  had  been  enlarged,  but  it 
was  not  BO  at  this  time.  The  action  of  the  heart  was  very 
rapid,  the  pulse  being  140.  She  was  always  conscious  of  exc«8- 
aive  action  of  the  heart,  and  at  times  the  palpitation  was  dis- 
tressing. There  waa  no  cardiac  murmur,  and  the  heart  was  not 
enlarged.  She  had  not  an  antemic  aspect,  but  there  was  a  loud 
venous  hum  in  the  neck.  Her  general  health  was  good.  She 
had  of  late  increaaed  in  weight.  The  appetite  and  digestion 
were  excellent.  The  menses  were  regular  but  acanty.  The 
affection  had  existed  for  five  years.     Prominence  of  the  eyes 

■  This  put i cm  died  in  August.  1869.  Thoretord  of  the  aulopBy»l»tc«  thiatle 
bean  weighed  20  ounces.  Numentiim  ie  miidGoranydiBGaFuorthe  vnlrn.  The 
iuagt  ware  eniphyeeniHlous.  Tliere  wiis  no  lubcrculoun  nlfections.  The  liver 
weighed  30  outlets,  and  Mppearcd  bpnlth;.  The  spieen  weight  S  ounces  The 
kidney*  weighed  I4j  ounces,  and  were  v.-ry  Hrrn— flbroii*.  The  thyroid  bodi« 
were  of  tho  lize  of  two  rgg*.  Thy  record  book  contains  no  account  of  thi  ap- 
pearances within  the  orbit.  The  ante-mortem  history  after  March,  1860,  wsi 
not  noted,  and  the  caea  was  not  under  my  observation  after  that  date.  Tho  con- 
dition of  the  kidneys  suggests  the  qiiostlon  whether  the  onlargemenl  ot  the  heart 
luay  not  have  reeulled  from  renal  disease. 
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occurred  prior  to  the  thyroid  enlargement,  but  palpitation  pre- 
ceded both.  She  had  been  treated  by  Prof.  Van  Buren  for  seve- 
ral years,  and,  for  a  time,  by  Prof.  Hammond.  Iron,  digitalis, 
and  electricity  had  been  employed.  I  saw  her  repeatedly  during 
several  months  from  the  date  of  her  first  consulting  me,  and 
made  trial  of  the  bromide  of  potassium  with  no  apparent  benefit. 
I  have  not  seen  her  for  more  than  two  years ;  but  I  am  informed 
that  her  condition  at  the  present  time  (August,  1869),  is  better 
than  when  she  was  under  my  observation. 

This  case  is  introduced  chiefly  in  illustration  of  the  persistence 
and  the  tolerance  of  the  affection  for  a  long  period  (eight  years), 
the  absence  of  any  serious  complications,  and  the  ground  of  a 
favorable  prognosis  as  regards  further  tolerance  of  the  aftection, 
if  not  progressive  improvement  and  ultimate  recovery. 

The  rational  objects  of  treatment,  in  cases  of  this  aflfection, 
relate  to  the  palpitation,  the  excitability  of  the  nervous  system, 
the  existence  of  ansemia  in  a  large  proportion  of  cases,  and  to 
the  functions  subservient  to  nutrition.  With  reference  to  the 
palpitation,  digitalis  and  the  veratrum  viride,  employed  in  some 
of  my  cases,  have  not  appeared  to  be  of  use.  The  long-con- 
tinued use  of  aconite  deserves  to  be  tried.  As  a  nervous  seda- 
tive, belladonna  in  one  of  my  cases  seemed  to  be  useful.  Chalyb- 
eate remedies  are  indicated  in  proportion  as  ansemia  is  marked. 
These  remedies  should  be  continued  for  a  long  period.  Other 
tonics  are  indicated  if  the  appetite  be  impaired  and  digestion 
difficult.  Phosphorus,  zinc,  and  arsenic,  are  remedies  which 
may  be  suggested  as  worthy  of  trial. 

The  hygienic  treatment  is  highly  important.  An  abundant 
alimentation  is  indicated.  Care  should  be  taken  to  avoid 
unusual  disturbance  of  the  heart  by  active  exercise  or  mental 
excitement.  Healthful  recreation  is  to  be  secured  as  far  as 
practicable.  The  hydropathic  treatment  is  advocated  by  Trous- 
seau, who  cites  cases  in  which  it  proved  highly  eftcctive.  It 
should  be  employed  tentatively,  and  continued  if  it  prove  bene- 
ficial. In  the  regulation  of  diet,  while  nutritious  articles  should 
be  advised,  and  in  ample  quantity,  those  which  stimulate  the 
stomach  and  thereby  excite  the  heart  are  to  be  avoided.  The 
inquiry  arises,  whether  a  purely  milk  and  farinaceous  diet  might 
not  in  some  cases  conduce  to  improvement. 
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REDUPLICATION  OF  THE  UE ART-SOUNDS. 


Reduplication,  or  doubling  of  one  or  both  of  the  sonndsof 
the  heart,  is  an  auRCiiltatory  sign  which  was  not  couaidei*ed  id 
treating  of  organic  atfections,  because  it  hae  not  been  found  to 
he  incidental  to  any  particular  form  of  cardiac  lesion,  and  it 
occurs  indepeadentlj  of  organic  dise^ise.  Although,  as  a  phys- 
ical sign,  it  has  not  much  practical  value,  it  claims  attention 
as  denoting  an  interesting  aberration  of  the  heart's  action,  and 
it  is  important  for  the  practitioner  to  be  prepared  to  recognize 
it,  in  order  that  he  may  ajipreciate  what  would  otherwise  be  &n 
unintelligible  anomaly.  Either  or  both  of  the  sounds  may  he 
reduplicated.  Eeduplication  of  the  second  or  diastolic  sound, 
however,  is  the  variety  generally  observed.  This  is  not  uncom- 
mon. Instances  in  which  the  first  sound  is  alone  doubled,  nod 
of  the  reduplication  of  both  sounds  are  so  rare  that  they  may 
he  included  among  the  curiosities  of  clinical  experience.  Using 
for  the  present  purpose  the  exjiression  tic-tac  as  the  symbol  rep- 
resenting the  normal  sounds,  the  three  varieties  of  reduplication 
may  he  verbally  expressed  thus:  Doubling  of  the  first  or  systolic 
sound,  by  tic  tic-tac  ;  of  the  second  or  diastolic  sound,  by  tic-tac 
tac ;  of  both  sounds,  by  tic  tic-tac  tac.  In  the  two  firet  varieties, 
or  when  one  only  of  the  sounds  is  donbleiJ,  three  sounds  occur 
during  a  single  beat  or  revolution  of  the  heart ;  iu  the  last 
variety,  or  when  both  sounds  are  reduplicated,  four  sounds  are 
heard  with  each  revolution  or  beat.  Bouillaud  comjiares  the 
rhythmical  succession  of  the  triple  sounds,  when  the  second  sound 
is  doubled,  to  the  dactyle  in  ptietical  metre,  and  the  rebound  of 
a  hammer  on  an  anvil;  and  wlieu  the  first  sound  is  doubled,  to 
the  tattoo  (rappel)  of  the  drum,  or  the  sounds  of  the  feet  of  s 
galloping  horee. 

Bouillaud  claims  to  have  been  the  first  to  describe  redupli- 
cated hcart-aomids.  lie  states  that,  in  the  first  edition  of  Iwa 
treatise  on  DUease.-  of  the  Heart,  published  iu  183-1,  he  ww  aUe 
to  cite  but  a  single  instance ;  but,  before  the  appearauce  of  the 
second  edition  in  1841,  he  had  collected  several  examples,  eo 
that  the  occurrence  of  reduplication  could  no  longer  he  di»- 
crediteti,  as  it  has  been  by  some.'     The  reality  of  the  sign  hae 

■  Iicfimt  Cliniqu<!i  aur  lee  Mnladioe  du  Cicur,  Ac,  par  H.  Bouillaud,  r«aiMfl- 
liet  et  rMi|i6ea  par  le  Dr.  V.  Itacle,  Paris,  1858. 


BBDUPLICATION    OF    HEART-SOUNDS.  821 

been  now  abundantly  confirmed,  and,  as  just  stated,  examples  of 
the  reduplication  of  the  second  sound  are  not  uncommon. 

Bouillaud  considered  reduplication  of  the  heart-sounds  as 
always  incidental  to  organic  diseases  of  the  heart.  This  was 
the  opinion  generally  held  when  the  first  edition  of  this  work 
was  published.  Undoubtedly  the  sounds  are  reduplicated  oftener 
with,  than  without,  cardiac  lesions  ;  but  it  is  certain  that  the 
latter  are  not  essential.  I  shall  presently  introduce  a  case  in 
which  a  post-mortem  examination  showed  the  heart  to  be  free 
from  any  morbid  appearances.  It  occurs  to  me  not  infrequently 
to  meet  with  reduplication  of  the  second  sound  when  there  are 
no  physical  evidences  of  organic  disease.  A  French  observer, 
Potain,  has  found  that  transient  reduplications  are  discoverable 
in  a  considerable  proportion  of  persons  in  health,  if  attention 
be  directed  to  the  sounds  at  particular  periods  of  respiration. 
He  states  that  a  normal  reduplication  of  the  first  sound  is 
liable  to  be  heard  at  the  end  of  the^act  of  expiration,  and  the 
beginning  of  the  act  of  inspiration.  He  attributes  its  pro- 
duction to  the  pressure  of  the  blood  in  the  right  side  of  the 
heart  causing  the  closure  of  the  tricuspid  valves  to  lag  a  little 
behind  the  closure  of  the  mitral  valves.  On  the  other  hand,  a 
normal  reduplication  of  the  second  sound  is  heard  at  the  end  of 
inspiration  and  the  beginning  of  expiration,  the  pressure  of  the 
blood  within  the  aorta  causing  the  closure  of  the  aortic  valves 
a  little  before  the  closure  of  the  pulmonic  valves.^  Morbid  re- 
duplications are  not  thus  influenced  bj'^,  but  occur  independ- 
ently of,  the  acts  of  respiration. 

As  regards  the  mechanism  of  reduplication  of  the  heart- 
sounds,  the  explanation  at  first  offered  by  Bouillaud  was,  that 
the  systolic  and  diastolic  movements  of  the  ventricles  take  place 
synchronously,  but  consist  each  of  two  distinct  efforts  (reprises); 
that  is  to  say,  each  systole  and  diastole  is  divided  into  two  acts, 
and  each  act  attended  by  a  sound.  The  disvirder  of  rhythm, 
according  to  this  hypothesis,  is  analogous  to  interrupted  or 
jerking  respiration.  It  is  assumed  in  this  explanation,  that  the 
diastolic  sound  of  the  heart  is  due  to  an  active  dilatation  of  the 
ventricles,  and  not  to  the  recoil  of  the  aorta  and  pulmonic 
artery.  In  his  Lemons  Cliniques^  published  in  1853,  however, 
Bouillaud  adopts  the  explanation  now  generally  received,  as  more 
satisfactory  than  that  previously  offered  by  himself,  namely, 

*    Vide  Art.  Coeur,  by  Luton,  in  Nouveau  Dictionnaire,  1868,  tome  viii,  p.  801. 
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that  the  reduplication  is  caused  by  the  failure  of  the  two  ventri- 
cles fo  contract  in  unison.  Accoi-diug  to  this  explanatiou,  the 
tricuspid  and  mitral  valves  are  made  tense,  uol  aiimiltaneoiiBl;, 
liut  auccessivelj,  in  consequeiice  of  the  contraction  of  one  ven- 
tricle being  completed  before  that  of  the  other ;  and  the  aerai- 
lanar  valves  of  the  aorta  and  pulmonic  artery  expand  alter- 
nately, instead  of  coincidcntly,  since,  in  consequence  of  the  dif- 
ference in  time  between  the  completion  of  the  contractions  of 
the  right  and  left  ventricle,  the  recoil  of  the  coats  of  each  of 
these  two  vessels  does  not  occur  at  the  same  instant.  Hence, 
the  conditions  for  the  doubling  of  both  sounds  always  exist, 
although  one  sound  only,  either  the  tirst  or  second,  may  be  re- 
dujilieatcd ;  but  it  is  readily  conceivable  that  one  only  may  be 
redupliealed  with  intensity  sufficient  to  be  appreciable  by  bub- 
cultation.  The  fact,  also,  that  the  reduplication  of  the  first 
sound  is  appreciable  very  rarely  in  compiirison  with  the  redupli- 
cation of  the  second  sound,  is  susceptible  of  explanation.  Tie 
valvular  element  of  the  tirat  sound  is  weaker,  as  a  rule,  than  tbe 
second  sound  of  the  heart.  When  the  element  of  impulsiou 
is  eliminated  from  the  first  sound,  the  second  sound  becouica 
accentuated;  that  is,  its  intensity  is  greater  than  that  of  tbe 
first  sound.  Now,  in  general,  when  the  heart-sounds  are  redu- 
plicated, the  actioTi  of  tbe  organ  is  weakened,  and  the  element  of 
impulsion  of  the  first  sound  is  either  lessened  or  wanting.  Under 
these  circumstances,  the  tension  of  the  tricuspid  valves  will  not 
be  likely  to  be  appreciable  on  auscultation;  hence,  reduplica- 
tion of  tbe  first  sound,  although  it  actually  occurs,  is  not  difr 
ooverable.  As  rare  exceptions  to  the  rule,  tbe  tension  of  the 
tricuspid  and  the  mitral  valves  may  each  be  with  such  force 
that  the  reduplication  of  the  first  sound  is  apparent,  althongh 
the  reduplication  of  the  second  sound  fails  to  reach  the  ear, 
And,  again,  the  sound  from  each  of  the  four  valves  may  be  lorn! 
enough  to  bo  board,  and  then  the  heart-sounds  are  quadrupled. 
Walsbe  remarks,  that  "  the  real  interest  of  reduplicstioiu 
arises  out  of  their  bearing  on  the  theory  of  the  heart-sowiils." 
He  asks :  "  How  is  the  fact  tliat  tbe  second  sound  may  be  con- 
tinuously doubled  at  tbe  base,  and  perfectly  pure  and  siugleat 
the  apex,  explicable  on  the  simple  sigmoid  theory  of  the  seconl 
sound  ?  "  He  adds ;  "  A  double  sound  does  not  become  eingU 
by  conduction  over  so  short  a  space."  This  fact  seems  to  me  to 
ho  susceptible  of  an  easy  explanation,  without  conflicting  with 
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the  theory  which  refers  the  production  of  the  second  sound  to  the 
semilunar  valves.  Examinations  of  the  healthy  chest  show  that 
the  pulmonic  second  sound  is  weak,  as  compared  with  the  aortic 
second  sound.  The  former  is  only  distinguishable,  as  a  rule,  in 
the  first,  second,  or  third  intercostal  spaces  on  the  left  of  the 
sternum.  The  second  sound  heard  over  the  apex  and  elsewhere, 
more  or  less  removed  from  the  points  just  named,  emanates  from 
the  aorta.  Hence,  when  the  second  sound  is  reduplicated  at  the 
base  of  the  heart,  the  reduplication  may  not  extend  to  the  apex, 
simply  because  the  pulmonic  sound  is  not  propagated  so  far. 
Owing  to  the  relative  weakness  of  the  pulmonic  second  sound, 
the  reduplication  may  be  appreciable  at  the  base  of  the  heart  on 
the  left,  and  not  on  the  right  side  of  the  sternum.  Again,  the 
fact  that-"  the  first  sound  may  be  single  at  the  left  apex  and  at 
the  base,  while  it  is  distinctly  reduplicate  at  the  right  apex," 
apjjears  to  Dr.  Walshe  to  denote  that  the  first  sound  consists  of 
a  ventricular  and  an  arterial  portion,  and  that  the  two  are  sep- 
arated on  the  right  side  of  the  heart.  But  this  fact  seems  to  be 
explicable  readily  by  the  weakness  of  the  tricuspid  valvular  ele- 
ment of  the  first  sound,  as  compared  with  the  mitral  valvular 
element.  The  tricuspid  valvular  element  is  appreciable  only 
over  the  right  ventricle ;  hence,  a  doubled  first  sound  may  be 
heard  in  that  situation  only,  simply  because  the  tricuspid  sound 
is  not  strong  enough  to  be  transmitted  to  the  left  apex  and  to 
the  base.  Finally,  Walshe  cites  the  fact  that  the  second  sound 
may  be  single  at  the  base  and  double  at  the  left  apex,  as  tending 
to  show  strongly  the  partial  origin  of  the  second  sound  within 
the  ventricle.  This  fact  is  not  so  readily  explained,  and  I  can- 
not but  think  that,  whenever  the  second  sound  is  doubled  at 
the  left  apex,  it  will  be  found  to  be  reduplicated  over  the  pul- 
monic, although  it  may  be  single  over  the  aortic,  artery.  The 
pulmonic  sound  may,  in  some  instances,  be  propagated  as  far  as 
the  apex  of  the  heart,  especially  when  the  right  ventricle  is 
liypertrophied,  while  it  is  not  appreciable  over  the  aorta.* 

Reduplicated  heart-sounds  are  distinguished,  in  general,  with- 
out difliculty,  if  the  auscultator  be  prepared  to  recognize  them 


1  In  connection  with  these  remarks,  the  render  is  referred  to  the  analytical 
decomposition  of  the  two  sounds  of  the  heart  into,  1st,  an  aortic  and  a  pulmonic 
valvular  element  composing  the  second  sound;  2d,  and  a  tricuspid  valvular  ele- 
ment, a  mitral  valvular  element,  and  au  element  of  impulsion,  composing  the 
first  sound.     VitU  Chapter  I,  page  63. 
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by  a  proper  knowledge  of  the  euhject.  The  occurrence  of  three 
sounda  with  a  single  beat  is  easily  determined,  and  the  rhythm 
abowe,  at  once,  whether  it  be  the  fii-st  or  the  second  sound 
which  is  douhred.  The  latter,  it  is  to  lie  borne  in  raiod,  is  re- 
duplicated much  oftener  than  the  former,  and  this  variety  of 
redaplit-ation,  as  a  rule,  ia  most  marke<l.  and  it  may  be  perceived 
only  at  the  base  of  the  heart.  As  juBt  stateti,  it  will  be  most 
likely  to  be  discovered  over  the  pulmonic  artery,  that  ia,  in  the 
second  intercostal  space  on  the  left  side  of  the  sternum.  Redu- 
plication of  the  first  sound  is  most  likely  to  be  observed  over 
the  right  ventricle.  The  movements  of  the  apex  of  the  benrt 
against  the  walls  of  the  chcet,  in  some  cases,  give  rise  to  a  pro- 
longed and  interrupted  Bound  {element  of  impulsion)  wljich  may 
be  mistaken  for  retlnpHcation  of  the  first  sound.  True  redapli- 
catiou  of  this  sound  is  irrespiective  of  the  element  of  impulsion, 
being  due  to  the  disconnection  of  the  tricuspid  and  mitral  por- 
tions which  together  form  the  valvular  element  of  this  sonud. 
Difficulty  of  diagnosis  pertains  chiefly  to  eases  in  which  both 
sounds  are  doubled.  In  these  cases  the  sounds  may  succeed  each 
other  so  rapidly  that  the  systolic  and  diastolic  ai*e  hardly  dts- 
tiuguishable  by  means  of  rhythm.  Tlie  fact  of  reduplication  in 
such  eases  is  to  be  detennincd  by  comparison  of  the  number  of 
sounds  with  the  apex-beat,  if  perceptible,  or  with  the  carotid 
pulse. 

There  is  a  liability  to  error,  if  the  comparison  he  made  with 
the  radial  pulse;  and  a  case  introduced  in  the  first  edition  of 
this  work,  as  a  case  in  which  both  sounds  of  the  heart  were  re- 
duplicated, is  an  illustration  of  the  error  now  refeiTed  to.  tioi 
case,  and  two  other  cases,  I  shall  now  give  as  examples  of  a 
variety  of  functional  aberration  of  the  heart's  action,  which, 
without  due  attention,  may  be  confounded  with  reduplication 
of  both  heart^sonnds. 

Cape  1.  The  patient  was  a  seaman,  aged  27,  admitted  into 
the  Louisville  Marine  Hospital,  for  a  cough  which  he  attributed 
to  taking  cold  six  weeks  before  his  admission.  On  comparing 
the  pulse  of  the  wrist  with  the  heart-sounds,  there  were  four 
sounds  for  each  pulse;  the  number  of  double  sounds  was  pre- 
cisely twice  as  many  as  the  number  of  radial  pulsations  per 
minute.  This  exact  ratio  was  invariably  preserved  whenever 
the  comparison  was  made  during  seventeen  days.  The  carotid 
pulse,  however,  occurred  in  the  ratio  of  one  to  every  two  sounds 
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of  the  heart ;  in  other  words,  it  was  precisely  twice  as  frequent 
as  the  radial  pulse.  The  heart  was  somewhat  enlarged,  and  a 
feehle,  short,  systolic  murmur  was  heard  at  the  apex.  The  apex- 
beat  was  not  appreciable  to  either  the  eye  or  touch.  T^e  pa- 
tient was  walking  about,  and  was  able  to  take  active  muscular 
exercise.  Subsequently,  the  face  and  lower  limbs  became  oede- 
matous,  and  he  suffered  from  dyspnoea.  These  symptoms  dis- 
appeared, and  he  was  discharged,  apparently  quite  well,  after 
having  been  two  months  in  hospital.  When  discharged,  the 
radial  pulse  and  the  sounds  of  the  heart  were  in  normal  ratio, 
and  the  murmur  had  disappeared. 

This  patient  remained,  apparently,  in  perfect  health,  perform- 
ing active  labor  for  five  years  afterward.  He  then  died  with 
some  acute  affection,  and  an  examination  of  the  heart  by  my 
friend.  Prof.  T.  G.  Richardson,  showed  moderate  enlargement 
without  valvular  disease. 

This  case  I  formerly  considered  as  exemplifying  reduplication 
of  both  heart-sounds  ;  but  there  was  a  difficulty  in  reconciling 
with  the  fact  that  the  ratio  of  the  carotid  pulse  with  the  heart- 
sounds  was  normal,  the  explanation  which  has  been  given  of 
reduplication,  namely,  want  of  synchronism  of  the  action  of  the 
two  ventricles.  To  meet  this  difficuly,  it  was  supposed  that 
the  frequency  of  the  carotid  pulse  was  attributable  to  dicro- 
tism.  A  more  satisfactory  view  of  the  case,  however,  is  th^t  it 
was  not  an  example  of  reduplication  of  the  heart-sounds,  but  a 
case  in  which  every  alternate  systole  of  the  left  ventricle  was 
not  strong  enough  to  produce  an  appreciable  radial  pulse.  That 
each  alternate  systole  should  be  uniformly  and  regularly  thus 
weak  during  seventeen  days,  is  a  very  curious  fact ;  but,  i)er- 
haps  not  more  curious  than  that  want  of  synchronism  in  the  con- 
traction of  the  ventricles  should  continue  steadily  for  that  length 
of  time.  Another  curious  fact  in  this  case  is,  assuming  the  ex- 
planation now  given  to  be  the  correct  one,  the  number  of  ven- 
tricular systoles  per  minute  were  160,  this  being  the  frequency 
of  the  carotid  pulse,  the  radial  pulse  being  80  per  minute. 

Case  2.  A  male  patient,  aged  20,  was  admitted  into  Bellevue 
Hospital,  January,  1861,  with  general  paralysis.  On  the  day 
after  his  admission,  I  found  that  the  two  heart-sounds  occurred 
twice  for  each  radial  pulse.  The  rhythm  of  the  heart-sounds 
was  nonnal,  but  in  every  alternate  occurrence  they  were  notably 
feeble.     The  radial  pulse  numbered  36  per  minute.     There  was 
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nn  ciirtliao  murmur,  and  the  heart  wae  not  enlarged.  On  the 
next  daj  the  same  discrepancy  existed  betweeii  the  heart-aouiids 
and  the  radial  pulse.  On  the  next  day  but  ont>  reduplication 
of  the  second  sound  of  the  heart  was  observed  for  a  few  mo- 
mentB,  when  it  ceased,  and  the  discrejiancy  just  stated  did  not 
exist.  Subsequently,  the  second  sound  was  repeatedly  redupli- 
cated. Death  occurred  suddenly  teu  days  after  his  admission. 
On  examination  after  death,  the  heart  weighed  ton  ounces,  and 
was  in  all  respects  healthy.  The  valves  were  sound,  and  the 
walls  presented  the  appearance  of  healthy  muscular  structure. 
The  carotid  pulse  is  not  noted  in  the  history  of  this  case. 

Case  3.  Mr.  C,  aged  about  45,  was  seen  by  me  ia  consulta- 
tion with  Prof.  Foster  Swift,  July  23d,  1868.  The  heart  was 
moderately  enlarged,  and  there  was  a  short,  eoft  systolic  DlU^ 
mur  over  the  apex.  There  were  two  sets  of  heart-sounds  in  this 
case  for  each  radial  pulse.  The  tirst  and  second  sound,  which 
were  in  normal  relation  with  the  radial  pulse,  were  moderately 
loud.  They  were  succeeded  by  a  first  and  a  second  sound 
which  were  quite  feeble,  appearing  to  be  an  echo  of  the  former, 
and  without  any  radial  pulse.  At  first,  I  supposed  that  the  tint 
two  sounds  might  jiossibly  be  due  to  the  systole  of  the  left  ven- 
tricle, and  that  the  two  sounds  which  followed  were  due  to  the 
systole  of  the  right  ventricle;  in  other  words,  that  the  two 
ventricles  acted  separately,  the  sounds  from  the  auricular  and 
the  semilunar  valves  on  one  side  taking  place  before  the  occtu^ 
rencc  of  the  corresponding  sonnds  on  the  other  aide.  But,  on 
further  examination  on  the  following  day,  this  supposition  w»fl 
abandoned.  The  two  sets  of  sounds  existed,  as  on  the  day  pre- 
vious, one  set  being  weak  and  the  other  set  comparatively  strong; 
but  sometimes  a  feeble,  radial  pulse  was  felt  with  the  weak 
sounds,  and,  if  not,  the  radial  pulse  was  proportionately  infre- 
quent ;  with  both  sets  of  sounds  it  was  100  per  minute.  More- 
over, the  carotid  pulse  was  felt  with  each  set  of  sounds.  Tlie 
patient  suflered  much  from  dyspnoea  and  vertigo.  He  passed, 
soon  after  my  visits,  from  under  the  observation  of  I>r.  Swift, 
and  his  death  occurred  not  long  afterward.' 

'  Murey  hue  rcprMcotrd  Ihia  onriely  ot  functional  aberration,  as  delinnKd 
by  lb«  aphyginogniph,  in  ibe  r»ilowing  Bgure,  which  give*,  in  a  r^utar  leriai 
two  cDturcuiife  [mlsatioiii,  one  strong  and  Uie  other  fwble. 
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Reduplication  of  the  heart-sounds,  like  the  aberration  illus- 
trated by  the  three  cases  just  given,  is  one  of  the  varieties  of 
functional  disorder  of  the  heart.  It  occurs  in  cases  of  organic 
disease  of  the  heart,  but  not  exclusively  in  connection  with  any 
particular  lesions,  and  it  occurs  when  the  heart  is  free  from  any 
structural  affection.  In  its  pathological  import  and  diagnostic 
significance,  it  is  a  sign  of  very  little  value.  Bouillaud  calls  it 
une  signe  de  liixe^  from  its  superfluousness  in  diagnosis.  Gener- 
ally, it  is  transient,  occurring  at  irregular  intervals,  and  varying 
in  duration.  The  sounds  may  be  tripled  at  one  time,  and  quad- 
rupled at  another  tmie,  a  fact  readily  explained  by  the  difference 
in  the  intensity  of  the  heart's  action  at  different  periods.  Oc- 
curring in  connection  with  organic  disease,  it  does  not  render 
the  prognosis  more  unfavorable;  and  occurring  without  any 
lesions  of  structure,  it  betokens  no  danger,  nor  does  it  give  rise 
to  any  serious  inconvenience.  In  short,  with  our  present  knowl- 
edge, the  interest  belonging  to  it,  if  the  antithesis  be  allowable, 
is  scientific  rather  than  practical. 

The  treatment,  in  the  eases  in  which  reduplication  occurs, 
wull  have  reference  entirely  either  to  coexisting  cardiac  lesions, 
or  to  the  morbid  conditions  with  which  it  is  associated.  In 
this  point  of  view,  therefore,  the  subject  does  not  claim  consid- 
eration. 


Pago  420,  Marey'fl  work,  Marey  states  that,  on  auscultation,  the  sounds  of  the 
heart  appeared  to  be  reduplicated.  Both  pulsations,  in  this  case,  were  felt  at 
the  wrist,  and  the  sensation  was  that  of  a  dicrotic  pulse.  Assuming  that  the 
feeble  pulse  was  due  to  dicrotism,  the  number  per  minute  would  have  been  85; 
but,  reckoning  the  feeble  pulsations  as  due  to  the  ventricular  systole,  the  num- 
ber was  70. 
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DlBBDods. 


IsFLAMMATlos  affecting  the  heart  may  be  limited  to  either  of 
the  anatomical  stnicfureB  wliich  compose  this  organ.  The  in- 
vesting serous  membrane  may  be  aloue  inflamed,  coustitutiog 
the  affection  called  pericardUis.  When  the  membrane  lining  the 
cavities,  or  the  endocardium,  is  the  seat  of  inflammation,  the  af- 
fection is  called  endonardifU.  Inflammation  of  the  substance  of 
muscular  tissue  of  the  organ  is  distinguished  as  carditis  op  myo- 
carditis. Although  these  diftereat  inflammatory  affections  maj 
exist,  each  independently  of  the  others,  they  arc  often  associaled. 
In  a  large  proportion  of  the  cases  of  pericarditis,  endocarditis 
coexists;  and  myocarditis  very  rarely  occurs  save  in  connection 
with  inflammation  of  either  the  investing  or  lining  membpHne 
of  the  heart.  The  intrinsic  importance  of  these  affections  ren- 
ders their  study  highly  important.  They  are  seated  in  an  organ 
entitled  to  be  called,  par  excellence,  a  vital  organ.  They  involve, 
not  infrequently,  great  suffering  and  imminent  danger  to  life. 
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They  derive  importance  from  their  remote  consequences.  The 
organic  affections  which  have  been  considered  in  previous  chap- 
ters, originate,  in  the  majority  of  instances,  in  cardiac  inflamma- 
tion. The  study  of  this  class  of  affections  has  been  rendered 
highly  interesting  and  important  by  the  developments  of  modern 
researches  as  regards  their  pathological  relations,  especially  to 
rheumatism  and  renal  disease,  and  by  the  improvements  in  diag- 
nosis arising  from  the  successful  application  of  physical  methods 
of  examination. 


PERICAEDITIS. 

Inflammation  affecting  the  investing  membrane  of  the  heart, 
or  pericarditis,  is  less  frequent  in  its  occurrence  than  endocar- 
ditis, but  it  is  a  more  serious  affection  as  regards  immediate 
danger.  This  membrane  is  analogous  in  structure  to  serous  tis- 
sue in  other  situations ;  and  pericarditis  does  not  differ  essen- 
tially from  pleuritis  or  peritonitis.  The  points  of  difference  per- 
taining to  the  symptomatic  phenomena  and  the  dangers  peculiar 
to  it  depend  on  the  comparatively  small  size  of  the  pericardial 
sac,  the  fact  that  the  substance  of  the  heart  consists  of  muscular 
tissue,  the  function  of  the  organ  and  its  physiological  relations. 
In  treating  of  pericarditis,  the  morbid  changes  incident  to  the 
disease,  or  its  anatomical  characters,  will  be  first  considered; 
and  next,  its  pathological  relations  and  causation.  The  symp- 
toms, physical  signs,  diagnosis,  prognosis,  and  treatment,  sever- 
ally claim  distinct  consideration.  This,  like  other  inflammatory 
affections,  is  presented  in  an  acute,  a  subacute,  and  a  chronic 
form. 

I  shall  treat,  in  the  first  place,  of  acute  pericarditis  under  the 
foregoing  heads,  treating  afterward  of  subacute  and  chronic 
pericarditis;  and,  finally,  pericardial  adhesions  will  claim  some 
attention. 
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The  morbid  changes  found  after  death  in  fatal  cases  of  acute 
pericarditis,  do  not  difler  essentially  from  those  which  belong  to 
the  post-mortem  history  of  other  serous  inflammations.     The 


appearances  vary  according  to  the  stage  of  the  Jiseaee  at  whicl 
death  fakes  place.  Death  rarelj  occurs  at  the  very  commence- 
ment of  the  inflammatory  action.  In  some  instances  in  whioh 
the  disease  has  proved  rapidly  fatal,  the  serous  surface  has  been 
found  more  or  leas  reddened,  mainly  from  injection  of  the  ves- 
sels situated  in  the  suhjacent  areolar  tissue.  The  redness  is  ar- 
borescent and  in  specks  or  patches,  the  latter  giving  to  the  sur- 
face a  dotte<i  or  mottled  aspect.  As  the  sole  evidence  of  inflam- 
mation, however,  mere  redness  and  vascular  injection  are  not 
reliable.  The  latter  may  be  due  to  various  causes  which  impede 
the  circulation  in  the  heart  shortly  before,  or  at  the  time  of, 
death ;  and  the  former  may  be  produced  after  death  by  extrava- 
sated  serum  coloi'ed  witli  the  hiematin  of  the  blood  globulea. 
On  the  other  hand,  the  redness  which  belongs  to  inflammation, 
here,  as  iu  other  situations,  may  have  existed  during  life  and 
disappeared  after  death.  Opacity  of  the  niembriine,  alteration 
in  its  consistence,  or  the  presence  of  inflammatory  products,  are 
essential  to  constitute  proof  positive  that  inflammation  has  ex- 
isted. Abnormal  dryness  of  the  membrflne  has  been  snpixjBcd 
to  be  an  effect  of  incipient  inflammation,  and,  immediately  suc- 
ceeding this,  a  glutinous  or  sticky  sensation  communicated  to 
the  finger  when  passed  over  the  surface.  The  latter  condition, 
from  its  resemblance  to  that  of  some  fishes  when  they  have  I»eeB 
several  hours  out  of  water,  has  been  called  by  French  writers, 
poissoHiieur.  These  signs,  however,  as  well  as  vascularity  and 
redness  in  specks  or  patches,  are  not,  in  themselves,  sufficient 
anatomical  evidence  of  pericarditis.  They  derive  their  claim 
to  he  included  among  the  anatomical  characters  of  the  disease, 
from  their  association  with  the  ante-mortem  history,  and  with 
other  post-mortem  appearances  which  are  unequivocal  in  their 
significance.  Acute  inflammntion  speedily  leads  to  the  cxuda- 
■  tion  of  lymph.  This  exudation  takes  place  in  most  cases,  prob- 
ably witbm  a  few  hours  from  the  commencement  of  the  inflam- 
matory attack.  It  is,  at  first,  of  a  jelly-like  consistence  and  ad- 
heres slightly  to  the  membmne,  forming  a  thin  layer,  either 
limited  to  the  base  of  the  organ  and  about  the  roots  of  the  large 
vessels,  or  extending,  more  or  less,  over  the  pericardial  surface 
Tlie  heart,  at  this  stage,  covered  with  thin,  soft  lymph,  present* 
an  apipearance  which  has  been  compared  to  hoar  frost,  or  to  a 
"layer  of  liquid  gelatine  spread  u}iou  the  parts  with  a  eanier*- 
hair  pencil."    The  exudation  goes  on,  and  generally,  hut  not  in- 
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variably,  more  or  less  liquid  effusion  accumulates  within  the 
pericardial  sac.  If  the  disease  do  not  prove  fatal  during  this 
period,  the  liquid  is  gradually  resorbed,  and  adhesion  of  the 
pericardial  surfaces  brought  into  apposition  follows. 

It  suffices  to  divide  the  disease  into  three  stages,  the  division 
being  based  on  the  series  of  morbid  events  just  mentioned.  The 
brief  period  during  which  the  membrane  is  supposed  to  be  dry, 
or  when  a  glutinous  exudation  is  appreciable  by  the  touch  and 
not  by  the  eye,  is  by  some  reckoned  as  the  first  or  dry  stage. 
Practically,  this  division  is,  to  say  the  least,  superfluous.  The 
first  stage  may  be  considered  as  extending  to  the  time  when  the 
accumulation  of  liquid  is  sufficient  to  be  determined  during  life 
by  symptoms  and  physical  signs.  The  second  stage  will  embrace 
the  period  during  which  an  appreciable  amount  of  liquid  con- 
tinues. The  third  stage  comprises  the  duration  of  the  disease 
after  resorption  of  the  liquid.  These  stages  have  been  called, 
respectively,  the  stage  of  exudation,  of  liquid  eftusion,  and  of 
adhesion ;  these  terms,  however,  are  open  to  criticism,  and  a 
more  simple  mode  is  to  speak  of  the  disease  as  consisting  of 
three  periods,  namely,  before,  during,  and  after  liquid  eftusion, 
the  latter  expression  being  understood  as  applying  to  a  quantity 
of  eftused  liquid  sufficient  to  distend,  more  or  less,  the  pericardial 
sac. 

If  the  disease  end  fatally  during  the  first  period,  or  before 
much  accumulation  of  liquid  takes  place,  the  heart  usually  pre- 
sents a  coating  of  lymph,  varying  in  difterent  cases  in  its  thick- 
ness and  extent  of  diftusion.  The  coating,  as  a  rule,  is  oftener 
present  and  is  more  abundant  at  the  base  than  over  the  other 
portions  of  the  organ.  It  may  be  situated  on  both  the  visceral 
and  parietal  surfaces  of  the  pericardium,  or  it  may  be  limited 
to  the  former.  It  is  very  rarely,  if  ever,  found  exclusively  on 
the  parietal  surface.  The  lymph  is  soft,  slightly  adherent,  being 
very  easily  removed,  and  presents,  in  difterent  cases,  diversities 
of  appearance  which  subsequently  become  more  marked,  and 
will  be  presently  noticed.  The  membrane  is  more  or  less  opaque, 
and  may  present  the  arborescent  and  dotted  redness  already 
mentioned.  The  latter,  however,  are  often  wanting  after  death. 
In  some  instances,  when  the  deposit  of  lymph  has  been  removed, 
the  general  aspect  of  the  organ  is  not,  in  a  marked  degree, 
morbid ;  in  some  instances,  the  membrane  covering  the  heart 
is  studded  with  prominences  resembling  the  enlarged  papillary 
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bodies  on  the  tongue;  in  other  words, it  presents  a  manimilliiKii 
aspect.  The  ojiacity  is  due  to  iniiltrntion  beneath  the  meot- 
bi'aue;  and  this  infiltration  loosens  the  attai'hnietit  of  the  JUQiDi- 
brane,  so  that  it  is  detached  fi-om  the  heart  with  greater  facili^ 
than  in  the  normal  condition  of  the  organ.  The  exudation 
within  the  sac,  in  some  instances,  consists  almost  entirely  of 
lymph,  and  an  amount  of  liquid  sufliiient  to  be  determinable 
does  not  occur  during  the  progress  of  the  disease.  The  ft^^ 
tion  in  these  cases  is  analogous  to  dry  pleurisy  ;  and  they  have 
been  called  cases  of  drj'  pericarditis.  In  moat  cases,  howevM, 
inflammation  diffused  over  the  pericardial  surfaces,  in  other 
words,  general  pericarditis  does  not  run  its  course  without 
giving  riae  to  more  or  leas  liquid  effusion.  When  this  effect 
does  not  occur,  the  intiammalion  is  generally  partial,  that  is, 
limited  to  a  circmnscribod  portion  of  the  membrane. 

The  accumulation  of  liquid  sufficiently  to  be  manifested  by 
physical  signs,  takes  place  at  a  period  from  the  commcncemeat 
of  the  disease  varying  in  dift'ercnt  cases.  The  quantity  beoomeB 
sometimes  large  enough  to  occasion  distension  of  the  pericardial 
sac  in  twenty-four  or  thirty-six  hours  from  the  date  of  tbe 
attack.  In  the  majority  of  cases,  three  or  four  days  elapw 
before  this  occurs.  As  just  stated,  in  some  coses  it  does  nol 
take  place  during  the  whole  career  of  the  disease.  The  amount 
of  effusion  also  varies  greatly  in  different  cases.  From  four  to 
six  oun<;es  of  liquid  may  be  determinable  in  some  crises :  and 
the  quantity  which  may  accumulate  beyond  this  amount  range* 
from  a  few  additional  ounc-ea  to  as  many  as  eight  pounds.  A 
case  is  reported  by  Corvisart,  and  alao  one  by  the  late  Dr.  Swett,' 
in  which  the  accumulation  attained  to  the  maximum  just  MaHA 
The  distension  in  these  cases  was  enormous,  exceeding  aeveial 
times  the  limit  to  which  the  healthy  sac  is  capable  of  being 
dilated  by  forcible  injection  of  a  liquid  after  death.  Expeii- 
ments  made  by  Sibaon  to  determine  the  latter  point  showed 
that,  in  the  adult  male  at  fifty  yeai-s  of  age,  the  iigectioa  of 
twenty-two  ounces  of  liquid  dilated  the  sac  to  it*  utniof<t  capa- 
city.' Very  great  accumulation  belongs  rather  to  chronic  tlian 
acute  pericarditis.  The  quantity  in  tbe  latter  very  rarely  ex- 
ceeds one  or  two  pints.    The  effused  liquid  is  more  or  less  torbid- 
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It  is  sometimes  transparent  at  the  surface,  resembling  clear 
serum,  but  muddy  and  thick  at  the  bottom.  The  turbidity 
proceeds  from  the  admixture  of  lymph,  and  detached  portions 
of  the  latter  in  flocculi  or  shreds  are  found  in  greater  or  less 
quantity  at  the  dependent  portion  of  the  sac.  This  turbidity 
and  the  presence  of  flakes  of  lymph  distinguish  inflammatory 
effusion  from  the  transudation  which  constitutes  simple  dropsy 
in  this  situation,  or  hydro-pericardium.  Occasionally,  the  liquid 
effused  in  pericarditis  is  sanguinolent,  the  blood  probably  being 
derived  from  the  rupture  of  vessels  in  newly-organized  structure. 
Laennec  considered  this  as  a  variety  of  pericarditis,  which  he 
called  hemorrhagic.  The  admixture  of  lymph  sometimes  renders 
it  puruloid ;  and  in  some  very  rare  instances  the  liquid  may  be 
truly  purulent.  In  these  instances  the  disease  bears  to  ordinary 
pericarditis  the  same  relation  as  empyema  to  ordinary  pleurisy. 
In  the  majority  of  cases  in  which  acute  pericarditis  proves 
fatal  per  se^  death  occurs  during  the  period  of  liquid  eftusion. 
On  examination  post  mortem,  the  pericardial  sac  is  found  to 
contain  a  certain  quantity  of  turbid,  puruloid,  sanguinolent,  or' 
purulent  liquid.  The  free  surface  of  the  sac,  especially  upon 
the  heart,  presents,  in  different  cases,  diversities  of  appearance, 
due  to  the  quantity  and  disposition  of  lymph.  The  deposit  is 
more  abundant  than  it  was  prior  to  the  liquid  effusion.  It  has 
become  more  dense  and  more  firmly  adherent  to  the  membrane. 
It  is  frequently  laminated.  Extending,  in  some  cases,  over  the 
whole  heart,  or  confined  to  certain  portions,  it  forms  a  covering 
of  variable  thickness,  which  often  has  a  reticulated  appearance 
resembling  gauze  or  lace-work;  or,  quoting  comparisons  by  dif- 
ferent observers,  the  appearance  is  frequently  not  unlike  that  of 
the  section  of  a  sponge,  the  interior  of  the  gall-bladder,  the 
second  stomach  of  the  calf,  or  a  congeries  of  small  earthworms. 
In  other  instances  the  lymph  is  rolled  into  ridges,  giving  to  the 
surface  of  the  heart  a  furrowed  or  wrinkled  aspect.  These 
ridges  are  so  disposed  in  some  cases  as  to  give  rise  to  an  appear- 
ance which  was  compared,  poetically,  by  Hope,  to  the  undula- 
tions of  sand  on  the  seashore.  Another  disposition  of  the 
lymph  is  in  the  form  of  villous  projections,  giving  to  the  ex- 
terior of  the  heart  a  shaggy  appearance.  In  a  specimen  which 
I  have,  the  entire  surface  of  the  organ  is  covered  with  closely 
set  fine  filaments  from  two  to  four  lines  in  length.  This  peculiar 
appearance  probably  is  that  to  which  was  applied  formerly  the 
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name  rori>illosuM,  or  hairy  heart.  Another  variety  Btill  is  the 
deposit  of  lym])h  in  minute  patches,  thickly  disBemiuated  orer 
the  heart's  aurt'uce.  The  diversities  of  appt-aranre  are  uxplaiiwd 
hy  the  movementB  of  the  viseeral  and  parietal  sur&ces  of  tb» 
nienihrane  upon  each  other,  caused  by  the  systolic  and  dinstolio 
movennintfl  of  the  heart.  They  may  be  ntdely  imitated,  u 
Laennec  reinarkfl,  by  rubbing  together  and  alternately  bringing 
into  contact  and  separating  two  marble  slabs,  their  eurfaces 
having  been  covered  with  a  layer  of  soft  butter.  When  the 
pericardial  sac  is  distended  with  liquid,  the  two  surfaces  maj 
coTTie  together  at  certain  points  during  the  systole,  and  recede 
during  the  diastole.  It  is  evident  that  this  cannot  occur  when 
the  ]tericardial  sac  ia  empty ;  the  two  surfaces  mnst  then  1» 
constantly  in  contact,  friction  of  the  surfaces  only  taking  place, 
without  separation.  The  deposit  of  lymph,  as  already  stated, 
may  be  general  or  limited  to  certain  situations.  It  is  most  prone 
to  accumulate  near  the  base  and  about  the  large  arteries  at  their 
origin.  It  may  be  found  exclusively  or  most  abundant  on  cithiT 
the  anterior  or  posterior  surface  of  the  organ.  It  is  rarely  verj- 
abundant  on  the  parietal  surface  of  the  membrane. 

When  death  does  not  occur  during  the  period  of  the  contjnii- 
ance  of  an  abundant  liquid  effusion,  the  latter  is  absorbed  soirp- 
times  quite  rapidly,  and  in  other  cases  slowly,  and  the  p^'ril'a^ 
dial  surfaces  again  come  into  a]>position.  In  examinations  after 
death,  at  a  period  more  or  less  remote  from  this  oceuri-euce,  the*' 
surfaces  are  found  united.  Adhesion  has  taken  place.  Tbii 
may  be  either  mechanical  or  vital,  applying  the  latter  term  !o 
adhesion  by  means  of  newly  produced  tissue.  In  some  speciuiew 
the  parietal  jwrtion  ia  ainiply  agglutinated  to  the  heart,  aud, 
when  detached,  successive  layers  of  condensed  lymph  are  found 
to  intervene  between  this  portion  and  the  exterior  of  the  orgii"- 
These  layers  may  sometimes  be  peeled  off,  one  after  the  othor, 
presenting  the  appearance  of  distinct,  firm  membranes.  Tho« 
uearest  the  heart  are  sometimes  reddened  with  hsmatio.  Col- 
lectively, they  form  a  mass  which  may  be  nearly  or  qnite  an 
inch  in  thickness.  This  mode  of  adhesion  is  purely  mecbsnicsL 
In  other  si)ecimens  newly-organized  structure  is  formed,  ftnd 
adhesion  by  a  vital  union  takes  place.  The  pericardial  eac  may 
be  iu  this  way  completely  obliterated.  It  was  prohahly  caeea  of 
this  kind  whioh,  coming  iinder  the  observation  of  soma  of  the 
old  anatomists,  led  them  to  couclude  that  the  {)ericiirdiuia  WW 
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Bometimes  wanting.  Union  by  an  organized  attachment  may  be 
partial.  Sometimes  it  is  limited  to  certain  points,  and,  the  newly 
organized  structure  becoming  elongated  by  the  movements  of 
the  heart,  the  opposing  surfaces  are  connected  by  membranous 
bridles  or  bands.  The  pericardial  surfaces  may  become  firmly 
adherent  over  one  side  of  the  heart,  and  the  remainder  of  the 
sac  contain  a  considerable  quantity  of  liquid.  Examples  of  this 
kind  have  fallen  under  my  observation.  In  one  case  adhesion 
had  occurred  over  the  left  half  of  the  organ,  and  the  quantity  of 
liquid  contained  in  the  right  half  of  the  sac  was  so  great  as  to 
extend  far  beyond  the  right  margin  of  the  sternum,  giving  rise 
to  physical  signs  which  were  supposed  to  denote  effusion  into 
the  right  pleural  cavity.  In  another  case,  the  adhesion  was 
over  the  right  side,  and  the  accumulation  of  liquid  in  the  left 
half  of  the  pericardial  sac  gave  rise  to  a  tumor  which  projected 
far  beyond  the  left  border  of  the  heart.  The  process  of  adhe- 
sion may  be  completed  within  a  period  varying  from  a  few  days 
to  several  weeks.  The  strength  of  the  adhesion  is  a  test  of  its 
age.  When  recent,  the  attachment  is  easily  broken,  but  it  be- 
comes extremely  firm  after  the  lapse  of  considerable  time.  A 
fibroid  structure  connecting  the  parietal  and  visceral  surfaces  is 
sometimes  one-eighth  or  more  of  an  inch  in  thickness. 

In  examinations  after  death  of  bodies  dead  with  various  dis- 
eases, the  symptoms  during  life  not  having  pointed  to  the  exist- 
ence of  any  cardiac  affection,  one  or  more  opaque  patches  are 
often  found  on  the  heart,  generally  situated  on  the  anterior  por- 
tion of  the  right  ventricle,  near  the  middle  or  toward  the  base 
of  tlie  organ.  These  are  the  white  or  milk  spots  {maculcd  albidce 
vel  laett'CE)  which  have  given  rise  to  considerable  discussion  among 
pathologists.  They  vary  in  size  from  that  of  a  half  dime  to  a 
quarter  of  a  dollar.  Their  form  is  variable,  being  round,  oval, 
or  irregular  in  their  contour,  and  sometimes  linear.  The  ques- 
tion is,  to  what  extent  are  they  to  be  considered  as  evidence  of 
ancient  j^ericarditis  ?  They  consist,  in  nearly  all  the  instances 
in  which  1  have  examined  with  reference  to  this  point,  of  lymph 
deposited  in  a  thin  layer,  closely  adhering,  but  which  may  be 
stripjjed  oft",  leaving  the  surface  of  the  heart  beneath  normal, 
except  that  it  has  lost  somewhat  of  its  naturally  smooth  and 
polished  apj^earance.  It  is  stated,  however,  that  in  some  instances 
they  proceed  from  opacity  and  thickening  of  the  membrane 
itself.     That  they  result  from  inflammation  when  they  are  due 
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to  tlie  presence  of  lymph,  must  be  mlmitted.  Tliej  constitnta 
evidence  of  partial  or  eircumBcribed  jjeti carditis,  but  so  limitei 
in  extent  as  uot  to  give  rise  to  any  eymptoms  of  diseatte  or  any 
evil  consequencca.  I'ractieally,  they  are  of  no  importaiuia. 
They  arc  undoubtedly  due  to  some  local  canae ;  and  the  most 
probable  explanation  is  that  which  attrihutes  thera  to  tlie  at- 
trition between  the  anterior  enrfacc  of  the  heart  and  the  thoracic 
walls.  AVhen  the  membraue  itself  is  thickened,  they  are  pmb- 
ably  a  kind  of  callosity  caused  by  pressure.  They  are  rarely 
found  in  subjects  under  the  age  of  puberty,  but  very  fre(|uently 
after  forty ;  and  they  are  much  more  eoniinon  in  males  than 
females, 


an  ID    I 

i 


PATHOI-OlilCAL   BKLATIONS   AND   CAUSATION  OF   PERICARDtTI 


Acute  pericarditis,  as  an  idiopathic  or  primary  disease,  ie  ex- 
tremely rare.  The  chances  of  its  development,  irrespective  of 
any  other  diseaae,  in  a  healthy  person,  are  very  few.  In  this 
respect  it  may  be  clasaeil  with  acute  gastritis  and  meningitis  in 
the  adult.  In  the  vast  majority  of  cases  it  is  a  secondary  atiection. 
The  jiathological  relations  of  pericarditis,  therefore,  form  an  im- 
portant as  well  as  interesting  p<irtion  of  the  etiological  history 
of  the  disease.  The  aftections  of  which  it  is  an  occasional  con- 
comitant are  numerous,  but  in  much  the  larger  proportion  of 
instances  it  occurs  in  the  course  of  either  acute  articuhLf  rheu- 
matism or  the  renal  aitections  known  as  the  dilierent  forms  of 
Bright's  disease  or  as  Bright's  diseases. 

The  attention  of  clinical  observers  has  been  directed  to  ths 
occurrence  of  pericarditis  in  cases  of  rheumatism  only  witliill 
the  last  forty  years.  The  occasional  association  of  these  amo- 
tions was  noticed  by  Pitcairn  in  1788,  by  Dunilas  in  1809,  and 
by  Wells  in  1812;  but  the  existence  of  a  pathological  relatioB 
between  them  was  not  fully  recognized  prior  to  the  publtcaticHifl 
of  Latliam  and  Elliotsou  in  1829.  The  aubaequent  obsen-atioiu 
of  Bouillaud,  Hope,  and  others,  established  the  fact  that,  in  a 
large  proj^iortion  of  the  eases  of  pericarditia,  the  disease  occurs 
in  connection  with  rheumatism.  Although  it  is  observed  much 
less  frequently  than  endocarditis  in  this  connection,  the  propor- 
tion of  the  cases  of  acute  rheumatisni  in  which  it  beeouiea  de- 
veloped is  tolerably  large.    Of  847  cases  collected  from  varioiu 
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sources  and  analyzed  by  Dr.  Fuller,  it  existed  in  142,  being  in 
a  ratio  of  about  1  to  every  6  cases.  These  cases  were  reported 
by  six  trustworthy  observers,  and  it  is  worthy  of  note  that  each 
collection  of  cases  gives  not  far  from  the  same  ratio  as  when 
they  are  analyzed  collectively.*  Of  19  cases  of  recent  pericar- 
ditis, the  histories  of  which  I  had  recorded  when  this  work  was 
written,  in  1859,  in  6  the  affection  occurred  manifestly  in  con- 
nection with  rheumatism.  Of  31  cases  subsequently  recorded, 
in  13  the  pericarditis  was  rheumatic.  Adding  together  the  two 
collections,  the  disease  was  associated  with  articular  rheumatism  ' 
in  19  of  50  cases.  Statistics  show  that  rheumatism  is  more 
likely  to  become  complicated  with  pericarditis  in  proportion  to 
the  youth  of  the  patients  affected.  Thus,  Fuller  deduces  from 
cases  reported  by  different  observers  tliat  it  occurs  in  a  ratio  of 
more  than  one-third  under  the  age  of  15 ;  of  a  little  less  than 
one-fifth  between  the  ages  of  15  and  20 ;  of  less  than  one-tenth 
between  20  and  25 ;  whilst  above  the  age  of  25  the  ratio  dimin- 
ishes with  even  greater  rapidity.  A  decided  influence,  there- 
fore, in  the  production  of  the  disease,  in  this  connection,  pertains 
to  age.  It  appears  also  to  occur  in  a  larger  ratio  in  females  than 
in  males.*  The  liability  to  pericarditis  appears  to  be  greater, 
other  things  being  equal,  in  proportion  to  the  acuteness  and  se- 
verity of  the  rheumatic  attack,  as  denoted  by  the  intensity  of 
the  local  symptoms  and  of  the  febrile  movement.  It  is  rarely 
developed  in  the  subacute  form  of  the  latter  affection  ;  the  chronic 
form,  and  the  affection  called  muscular  rheumatism,  do  not  in- 
volve a  liability  of  its  occurrence,  and  the  same  may  be  said  of 
gout.  In'  one  of  my  cases  it  was  associated  with  gout,  the 
articular  surfaces  in  different  joints  being  found  after  death 
to  be  incrusted  with  the  urate  of  soda ;  but  in  this  case  the 
kidneys  were  contracted.  It  has  been  observed  to  become  de- 
veloped oftener  in  the  first  attack  than  in  subsequent  attacks 
of  rheumatism.  It  may  occur  at  any  period  during  the  course 
of  the  rheumatic  affection,  but  in  the  majority  of  cases  it  is 
developed  between  the  fourth  and  twelfth  days.  Several  in- 
§tances  have  been  reported  in  which  it  preceded  the  afi'ection  of 
the  joints;  I  have  met  with  an  instance  of  this  kind.  In  a 
:»a^e  which  came  under  my  observation  it  occurred  coincidently 
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with  an  affection  of  the  ■wrist,  and  in  aTiolher  case  at  tLe  same 
time  that  a  knee  and  a  shoulder  joint  were  aft'ected.  In  a  awe 
observed  !iy  Fuller  the  pericarditis  occurred  five  days  Iiefore  any 
of  the  joints  were  affected.  According  to  "West,  it  oflener  t-ukcs 
precedence  of  the  affection  of  the  joints,  and  is  more  apt  to  oc- 
cur coincideutly  with,  or  shortly  after,  the  latter,  in  children 
than  in  adults.' 

"What  is  the  nature  of  the  pathological  relation  existing  be- 
tween jTcricarditis  and  acute  rhoumatisiu?  It  wad  formerly 
8np]t08ed  that  a  transference  of  the  disease  from  the  joints  to 
the  heart  took  place,  and  that  thepericarditis  was  due  to  change 
of  seat,  or  metastasia.  This  snppoBition  ia  disproved  hy  the  fact 
that  the  inflanimatiou  of  the  jwricardium  does  not  involve  neces- 
sarily, nor  indeed,  generally,  diminution  of  the  articular  itiflam- 
niation.  The  reverse  of  this  obtains  in  the  majority  of  cases. 
Moreover,  as  just  stated,  the  pericarditis  in  some  instances  pre- 
cedes the  affection  of  the  joints.  The  same  internal  morbitl 
condition  which  determines  the  latter,  gives  rise  to  the  former. 
The  one,  as  well  as  the  other,  is  the  local  expression  of  a  general 
or  constitutional  affection,  involving,  probably,  blood-clianges  in 
which  consists  the  essential  pathology  of  rheumatism.  The  peri- 
carditis aud  the  affection  of  the  joints,  in  other  words,  are,  alike, 
effects  of  a  common  pathological  condition. 

To  inqniiv  respecting  the  nature  of  the  blood-changes  which 
constitute  this  condition,  does  not  fall  within  the  8co]>e  of  this 
work.  As  the  attection  of  the  joints  in  rheomatism  exists  in 
the  larger  proportion  of  cases  without  the  development  of  peri- 
carditis, so  it  is  probable  that  rheumatic  pericarditis  may  some- 
times  occur  without  the  former.  The  liability  of  the  periou^ 
<lium  to  liecome  the  seat  of  inQammution  in  rheumatism,  iato 
he  explained  by  the  analogy  of  structure  between  this  membnuie 
and  the  tissues  entering  into  the  composition  of  the  articulations- 

Since  our  knowledge  of  the  connection  of  albuminuria  and 
urffimic  phenomena  with  certain  affections  of  the  kidney  date* 
from  the  researches  of  Bright,  published  in  1827,  it  follows  that 
the  pathological  relation  existing  between  pericarditis  and  then 
affections  had  not  previously  been  ascertained.  (JHnical  obaem- 
tion  within  late  years  has  abundantly  established  the  existttiee 
■of  such  a  relation.    Of  35  cases  of  pericarditis  analyzed,  with  re- 


■  Un  Diaeuet  of  Children,  second  Ameriuin  edilion,  p.  SM. 
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spect  to  causation,  by  Dr.  John  Taylor,  renal  disease  existed  in  13, 
and  the  development  of  the  pericardial  inflammation  could  not 
otherwise  be  accounted  for/  Of  19  cases  taken  from  my  records, 
renal  disease  was  present  without  any  other  apparent  causative 
agency,  in  3,  and  probably,  also,  in  2  additional  cases.  This  was 
true  of  2  out  of  31  cases  analyzed  in  preparing  the  second  edition 
of  this  work.  Disease  of  the  kidney  existed  in  more  than  two  of 
these  cases,  but  in  the  others  there  were  complications  on  which 
the  pericarditis  may  have  been  dependent.  On  the  other  hand, 
of  50  patients  who  had  either  died  of  renal  disease,  or  who  were 
ascertained  to  have  disease  of  the  kidneys  in  an  advanced  form, 
acut«  pericarditis  was  found  by  Taylor  in  5,  or  in  the  ratio  of  1 
to  10.  Of  292  cases  of  renal  disease  analyzed  by  Frerichs,  peri- 
carditis occurred  in  13.^  Of  135  fatal  cases  of  pericarditis  ana- 
lyzed by  Dr.  T.  K.  Chambers,  the  kidneys  were  diseased  in  36.^ 
Renal  disease  exists  in  a  larger  proportion  of  the  cases  of  peri- 
carditis which  end  fatally,  than  of  those  ending  in  recovery. 
The  explanation  of  this  is,  pericarditis  developed  in  connection 
with  Bright's  disease,  especially  at  an  advanced  stage  of  this 
disease,  almost  invariably  ends  fatally;  whilst  in  connection 
with  acute  rheumatism,  recovery  takes  place  in  a  large  propor- 
tion of  instances. 

What  is  the  nature  of  the  pathological  relation  existing  be- 
tween pericarditis  and  the  renal  affections  generally  included 
under  the  name  Bright's  disease  or  Bright's  diseases?  Clinical 
observation  shows  that,  in  connection  with  the  latter,  serous 
inflammations  are  apt  to  become  developed.  The  production  of 
these  inflammations,  as  well  as  other  effects,  are  attributed  to 
the  accumulation  of  urinary  principles  in  the  blood,  in  conse- 
quence of  the  impaired  excretory  function  of  the  kidneys.  The 
intermediate  morbid  condition  determining  the  pericarditis,  is 
thus  supposed  to  be  uraemia.  The  urea  in  excess,  or  the  products 
of  its  decomposition  in  the  blood,  act  as  poisonous  agents,  giving 
rise  to  inflammation  of  the  pericardial  and  other  serous  mem- 
branes, together  with  other  pathological  consequences.  This 
is  the  explanation  which  is  most  consistent  with  our  present 
knowledge. 

Pericarditis  is  not  very  infrequently  associated  with  either 

1  On  Some  of  the  Causes  of  Pericarditis.  Medico-Chirurgical  Transactions, 
Tol.  xxviii,  p.  458. 
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pleurisy  or  pneumonia.  It  hns  been  inferred  from  this  aseocia- 
tion  that  the  inflammation  extende  from  the  pulmonary  organs 
to  the  heart,  in  consequence  of  the  proximity  of  the  latter  to 
the  former,  an  inference  which  appears  to  be  strengthened  by 
the  fact  that  the  enoxisting  inflammation  of  the  pulmonary 
structures  is  situated  on  the  left,  ofteiier  than  on  the  right  side. 
But  pleurisy  and  pneumonia  are  diseases  of  frequent  occurrence, 
and  in  the  great  majority  of  cases  the  iuflammatioQ  does  not 
extend  to  the  pericardium.  On  the  other  hand,  in  cases  of  peri- 
carditis  developed  in  connection  with  acute  rheumatism,  the 
inflammation  very  rarely  extends  from  the  heart  to  the  adjoin- 
ing pulmonary  atructures.  It  is  chiefly  in  non-rheumatic  cases 
of  pericarditis  that  this  disease  is  associated  with  puhnonary 
inflammation.  It  is,  therefore  more  rational  to  conclude  that 
between  the  latter  and  the  former  there  exists  no  relation^ 
causation,  but  that  Ijoth  are  equally  dejiendent  on  some  internal. 
determining  pathological  condition.  This  condition  belongs,  in 
a  certain  proportion  of  cases,  to  disease  of  the  kidneye,  and,  in 
other  cases,  to  some  of  the  diseases  occasionally  giving  riw  M 
periearditis,whicli  are  presently  to  be  noticed.  Although  it  is  true 
that  when  pleurisy  is  associated  with  pericarditis  the  left  pleur* 
is  oftener  att'ected  than  the  right,  yet  the  right  pleura  is  not 
infrequently  the  seat  of  the  inflammation.  Of  seven  fatal  cas«, 
of  which  I  have  preserved  notes,  the  right  eide  was  atlected  in 
three.  The  pleuritis  was  double  in  three  of  these  cases.'  To 
show  the  relative  frequency  of  the  occurrence  of  pleuri^and 
pneumonia  in  eases  of  non-rheumatic  as  compared  with  rhen- 
matic  pericarditis,  the  following  statistics  by  Dr.  Taylor  may 
be  cited:  In  24  cases  of  non-rbeuraatic  pericarditis,  pneumonii 
was  associated  in  12,  while  it  coexisted  in  only  4  of  16  cases  of 
rheumatic  pericarditis.  Pleurisy  was  associated  in  10  of  16 
cases  of  the  former,  and  in  only  7  of  24  cases  of  the  latter.  Of 
31  cases  analyzed  in  preparing  a  second  edition  of  this  vorit, 
pneumonia  was  associated  in  9  cases,  and  chronic  pleariajr  in  1 
case.  The  pneumonia  was  double  in  1  case ;  the  right  luitgwU 
atfected  in  4,  and  the  left  lung  in  the  same  number  of  ca«ea.  In 
only  oneof  these  cases  was  the  patient  atHicted  with  rheumatiain* 
Pyemia  appears  to  rank  next  to  Bright's  dbease  as  regftrda 


'  LouU'  atitUUcj  ehow  coexxuling  pleuritic  or  pneumoaii^  InSammition  tu  b» 
lirailed  to  the  right  eide  in  ono-third  of  thecaaea  in  which  Ihese  puluiuiiKr;  tflW- 
ii  are  usocinled  with  pericurdilie. 
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the  frequency  of  its  coexistence  with  pericarditis  in  fatal  cases 
of  the  latter.  It  existed  in,  18  of  the  136  subjects  examined  by 
Chambers,  a  ratio  equal  to  that  of  rheumatism  in  this  collecti9U 
of  cases.  Pyaemia,  at  the  same  time,  is  likely  to  give  rise  to 
inflammation  affecting  serous  structures  in  other  situations.  It 
is  probably  through  the  intervention  of  this  blood  affection  that 
wounds  of  parts  remote  from  the  heart  and  surgical  operations 
sometimes  give  rise  to  pericarditis.  Of  the  nature  of  the  patho- 
logical relation  existing  between  py»mia  and  pericarditis  all  that 
can  be  said  with  our  present  knowledge  is,  that  the  blood  is  so 
altered  as  to  determine,  among  other  results,  inflammation  of 
the  pericardium. 

The  eruptive  and  continued  fevers  occasionally  become  com- 
plicated with  pericarditis.  It  is  extremely  rare  for  this  compli- 
cation to  occur  in  connection  with  either  typhoid  or  typhus 
fever ;  but  its  development  in  the  course  of  scarlatina  and  small- 
pox is  not  very  uncommon.  When  it  occurs  as  a  sequel  of  scar- 
latina, of  which  I  have  met  with  an  instance,  it  is  probably 
dependent  on  the  morbid  condition  incident  to  albuminuria.  In 
the  instance  just  alluded  to,  it  was  preceded  by  general  dropsy 
and  albuminous  urine.  The  pathol9gical  relation  with  the  essen- 
tial fevers,  also,  involves  certain  internal  causes  pertaining  prob- 
ably to  blood-changes. 

Pericarditis  has  been  observed  to  occur  in  cases  of  scorbutus. 
Its  occurrence  in  this  pathological  connection  was  observed  some 
years  since  during  the  prevalence  of  scurvy  among  sailors  at  St. 
Petersburg  by  M.  Seidlitz,  of  that  city ;  and  a  variety  of  the 
disease,  said  to  be  frequent  on  the  extreme  northern  coasts  of 
Europe,  where  scurvy  is  endemic,  has  been  described  by  Kyber 
under  the  name  pericarditis  scorbutica.  Another  observer,  Kara- 
wagan,  found  that  of  sixty  subjects  dead  with  scurvy,  thirty 
were  affected  with  pericarditis.  As  described  by  these  three 
writers,  the  pericarditis  occurring  in  scurvy  differs  from  the  or- 
dinary form  of  the  disease,  in  the  bloody  character  of  the  liquid 
effusion  contained  in  the  pericardial  sac.  It  is,  in  fact,  a  species 
of  hemorrhagic  pericarditis.^ 

Purpura  and  cyanosis  are  other  affections,  characterized  by  a 
morbid  condition  of  the  blood,  in  connection  with  which  f)eri- 
carditis  has  been  observed  to  become  developed.     It  is,  however, 

1  BeUingham,  op.  cit.,  pt.  ii|  p.  2C3. 
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doubtful  if  the  number  of  instanoee  in  which  the  apsociatino 
occurs  is  sufficient  to  show  the  existence  of  any  special  patho- 
logical relation. 

Tuberculosis  of  the  lungs  is  Bometimea  associated  with  peri- 
carditis. Of  eleven  fatal  cases  in  -which  the  pericarditis  wss 
recent,  pulmonary  tuberculosis  coexisted  in  three.  This  asso- 
ciation is  probably  due  merely  to  coincidence.  The  tuberculous 
cachexia  does  not  appear  to  give  rise  to  inflammation  of  the 
pericardium,  except  in  the  very  rare  instances  in  which  tubercle 
is  deposited  upon  this  menibrane.  The  same  remark  ia  appli- 
cable to  the  carcinomatous  cachexia. 

As  thus  far  considered,  the  causation  of  pericarditis  has.  for 
the  most  part,  involved  internal  morbid  conditions  pertaining 
to  certain  general  diseases,  cachexite,  and  blood-changes.  In  the 
great  majority  of  cases,  the  disease  is  developed  secondarily  in 
some  of  these  pathological  i-elations,  and,  more  especially  in  conr 
nection  with  acute  articular  rheumatism.  But  varioua  looil 
causes  may  give  rise  to  the  disease.  It  may  he  produced  by 
wounds  penetrating  the  pericardial  sac,  and  by  other  injurieaof 
the  chest.  In  one  of  my  cases  the  pericardium  hiid  been  wounded 
by  the  tine  of  a  fork.  The  patient  fainted  shortly  afterward, 
and  kept  the  bed,  auft'ering much  from  jmin  for  three  days,  when 
he  wallied  ten  miles,  and  took  passage  from  Vicksburg  to  New 
Orleans.  On  entering  the  Charity  Hospital  at  New  Orleans  hi 
was  found  to  have  pericardi  tis,  from  which  he  rapidly  recovered 
A  very  remarkable  ease  of  traumatic  pericarditis  occorred  tX 
Bellevue  Hospital.  A  patient  was  admitted  into  the  hosiutal 
in  a  state  of  alcoholic  insensibility.  On  emerging  from  itit 
state  he  declared  that  he  had  swallowed  a  plate  with  false  teeA 
attached  to  it.  This  statement  was  not  credited,  but  death  oe- 
curring  some  time  afterwar<l,  the  autopsy  confirmed  its  correct- 
ness. The  plate  had  lodged  in  the  (psophagus,  and  had  made 
its  way  by  ulceration  in  part  within  the  pericardial  sac,  giving 
rise  to  pericarditis.  The  specimen  was  preserved  and  la  in  the 
museum  of  the  hospital.  Abscesses  formed  in  the  liver  occa- 
sionally open  into  the  pericardial  sac  and  occasion  acute  inflain- 
mation.  Collections  of  softened  tuberc'le  in  the  lungs  have  bwn 
known  to  take  this  direction.  Mediastinal  abscesses  may  pursue 
the  same  course.  The  pericardium  sometimes  apjjears  to  take 
on  inflammation  in  consequence  of  the  local  irritation  excited 
by  aneurismal  tumors  of  the  aorta.    The  deposit  of  either 
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tubercle  or  carcinomatous  matter  upou  this  membrane,  happily 
extremely  rare,  is  another  local  cause  to  which  allusion  has 
already  been  made. 

Pericarditis  may  occur  as  a  primary  or  idiopathic  affection. 
Cases,  however,  are  so  extremely  rare  that  clinical  observers  of 
large  experience  declare  they  have  never  met  with  an  example. 
On  this  point,  Walshe  remarks  that  "  alleged  idioj)athic  peri- 
carditis becomes  rarer  every  year,  in  proportion  as  the  evolution 
of  diathetic  diseases  grows  more  fully  understood ;"  and  he  adds 
that  he  has  never  seen  a  positive  case  of  the  kind.  A  case  which 
I  observed  in  the  New  Orleans  Charity  Hospital,  in  December, 
1860,  affords  an  illustration.  The  patient,  a  male,  aged  21,  had 
been  in  hospital  with  intermittent  fever.  After  having  been 
discharged,  he  was  about  the  streets  looking  for  work,  and  was 
seized  with  pain  in  the  centre  of  the  sternum.  He  returned  to 
the  hospital,  and  presented  the  signs  of  pericarditis  with  con- 
siderable effusion.  There  were  no  manifestations  of  articular 
rheumatism,  the  urine  was  free  from  albumen,  the  chest  organs, 
other  than  the  heart,  gave  no  morbid  signs,  and,  in  short,  peri- 
carditis alone  existed.  He  was  discharged  recovered  after  hav- 
ing been  fifteen  days  in  hospital. 

The  influence  of  youth  in  the  causation  of  rheumatic  pericar- 
ditis has  been  referred  to.  Statistics  show  that  non-rheumatic 
cases  embrace  a  larger  proportion  of  persons  beyond  the  middle 
period  of  life.  The  average  age  in  twenty-four  cases  of  the 
latter,  reported  by  Ormerod,  was  forty-two ;  while  in  sixty-one 
cases  of  the  former,  the  average  age  was  twenty-one.  But  no 
period  of  life  is  positively  exempt  from  the  liability  to  j^ricar- 
ditis.  Numerous  cases  have  been  reported  in  which  the  disease 
occurred  in  infants  but  a  few  months  old.  In  some  of  these 
cases  the  most  prominent  symptom  was  screaming  of  the  infant. 
I  have  met  with  a  case  of  the  disease  in  a  child  eight  months 
old,  in  which  this  was  the  chief  symptom,  the  sudden,  sharp, 
brief  cry  resembling  that  which  is  characteristic  of  meningitis, 
and  leading  to  a  suspicion  of  the  existence  of  the  latter  affection. 

In  a  large  proportion  of  cases  of  pericarditis,  endocarditis 
coexists.  In  rheumatic  pericarditis  this  is  a  rule  to  which  there 
are  few,  if  any,  exceptions.  The  rule  does  not  hold  good,  at 
least  to  the  same  extent,  in  non-rheumatic  pericarditis.  The 
frequent  association  of  the  two  affections  will  serve,  in  a  meas- 
ure, to  account  for  the  fact  that  when,  on  examination  after 
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deiith,  the  evidences  of  ancient  pericarditis  are  discovered,  tie 
heart  is  often,  if  not  generally,  more  or  less  enlarged,  and  val- 
vular lesions  are,  at  the  same  time,  found.  The  remote  effect* 
of  pericarditis  on  the  heart  will  be  considered  in  connection  wx& 

pericardial  adhesions. 
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The  symptoms  of  acute  pericarditis  vary  nooording  to  the  iu- 
tensity  of  the  inflammation,  the  amonnt  of  liquid  effusion,  and 
other  circumstances,  the  eff^^cts  of  which  are  sufficiently  mani- 
fest. But,  irrespective  of  these,  variations  in  different  eases  »re 
observed,  which  cannot  be  traced  to  obvious  differences  in  the 
morbid  conditions  pertaining  to  the  organ  affected.  In  this 
respect,  however,  the  disease  docs  not  differ  from  other  inflam- 
mations, especially  those  affecting  serous  Btructures.  The  same 
is  true  of  pleuritis,  meningitis,  and  peritonitis.  Certain  of  the 
symptomatic  phenomena,  such  as  pain,  febrile  movement,  Ac, 
are  present  in  a  marked  degree  in  some  cases,  in  a  moderat*  or 
slight  degree  in  other  cases,  and  they  are  sometimes  wantuig 
when  the  appearances  after  death  denote  an  equal  intensity  and 
ttxtent  of  the  inflammation.  There  is,  in  short,  often  an  appar 
ent  want  of  correspondence  between  the  manifestations  of  the 
disease  during  life,  and  the  changea  ascertained  after  ddSth, 
showing  that  the  83"mptoniafic  events  which  belong  to  the  oliiu- 
cal  history  of  the  disease  are  influenced,  in  no  small  measure, t^ 
circumstances  pertaining  to  other  parts  of  the  body  than  the 
organ  affected,  or  to  the  general  system.  These  eircumetaoOCfl 
are  but  little  understood  ;  but  this  remark  is  not  more  appUeaWfl 
to  pericarditis  than  to  various  other  local  affections.  This  ft*- 
quent  want  of  harmony  (if  this  term  may  be  allowed)  between 
local  morbid  conditions  and  symptomatic  phenomena,  is  impoiv 
tant  to  be  considered  in  connection  with  diagnosis,  prognoffiH, 
and  treatment.  It  is  this  which  invests  the  physical  signs  of 
disease,  whenever  they  ai-e  available,  with  much  of  tlieir  great 
practical  value.  Pericarditis  being  associated,  in  the  great  mt- 
jority  of  cases,  with  other  affections,  its  own  mitnlfeetations  ate, 
to  a  greater  or  leas  extent,  intermingled  witli,  and  obscured  by, 
those  of  the  latter.  This  fact,  together  with  the  variations  just 
alluded  to,  impairs  considerably  the  general  application  of  a  d»- 
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scriptive  history  based  on  the  clinical  study  of  the  comparatively 
rare  eases  in  which  the  disease  is  isolated  and  its  symptomatic 
phenomena  strongly  marked. 

The  division  of  the  career  of  the  disease  into  three  periods, 
based  on  facts'  pertaining  to  its  morbid  anatomy,  is  to  be  borne 
in  mind.  The  symptoms  undergo  important  modifications  when 
an  abundant  accumulation  of  liquid  takes  place  in  the  pericar- 
dial sac,  in  other  words,  during  the  second  period ;  and,  again, 
after  absorption  of  the  liquid,  or  during  the  third  period. 

In  treating  of  the  sj^mptomatology  of  pericarditis,  the  symp- 
toms which  relate  directly  to  the  heart  will  be  first  noticed, 
and,  afterward,  those  referable  to  difterent  anatomical  systems 
— the  circulatory,  respiratory,  nervous,  &c. 


Symptoms  referable  directly  to  the  heart 

The  symptoms  which  relate  directly  to  the  heart,  are  pain, 
palpitation,  and  tenderness. 

Pain  referred  to  the  prsecordia  is  a  prominent  symptom  in 
some  cases.  The  character  of  the  pain  is  burning  or  lancinating, 
and  it  is  often  accompanied  by  a  sense  of  constriction.  It  is 
aggravated  by  inspiration ;  and  the  inspiratory  acts  are  some- 
times shortened  in  consequence,  the  number  of  respirations  per 
minute  being  correspondingly  multiplied.  The  pain  is  also  in- 
creased by  movements  of  the  body.  It  may  be  referred  to  the 
region  of  the  heart  or  to  the  epigastrium.  It  is  sometimes  re- 
ferred, at  first,  to  the  right  side,  or  to  the  centre  of,  the  sternum. 
It  may  extend  to  the  back,  to  the  left  shoulder,  and  down  the 
left  upper  extremity,  bearing  some  resemblance,  if  severe,  to 
the  pain  in  angina  pectoris.  The  character  of  the  pain  being 
the  same  in  some  cases  as  in  pleurisy,  the  aflfection  is  liable  to 
be  mistaken  for  the  latter.  Pleurisy,  as  has  been  seen,  is,  in 
some  cases,  associated  with  pericarditis,  and  the  pain  belonging 
to  each  aftection  separately,  cannot,  under  these  circumstances, 
be  readily  disconnected.  The  pain,  also,  is  not  unlike  that  in- 
cident to  pleurodynia  and  intercostal  neuralgia,  and  these  aftec- 
tions  may  coexist  with  pericarditis.  But  pain  is  by  no  means 
invariably  a  prominent  symptom  with  pericarditis.  In  the  ma- 
jority of  cases  it  is  either  moderate  or  slight  in  degree.  It  may 
be  wanting.    In  a  case  in  which  pericarditis  was  consecutive  to 
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pleiirifj  of  tlie  left  aide,  with  large  effumon,  the  heart  I 
moved  to  the  right  of  the  stertmm,  no  pain  was  experienced  in 
the  organ  at  the  time  of  the  attack,  or  subsequently.  In  anotliet 
case  the  pain  was  alight,  and  referred  to  the  region  of  the  dor- 
aal  vertebne.  Tn  the  hirger  mimber  of  the  cases  whicli  I  have 
observed  the  pain  baa  been,  either  alight  or  motlerale-  I  have 
rarely  witnessed  excnieiating  suffering  from  pain  in  coniiectioa 
with  pericarditis.  Pain,  thus,  is  variable  in  degree;  it  is  not 
reliable  as  a  constant  syniptom,  and,  when  more  or  less  marked, 
it  ia  not  distinctive. 

Upon  what  does  the  occurrence  of  pain  depend?  Bouillaud 
attributes  it,  in  all  cases,  to  coexisting  pleuritia.  But  it  may 
undoubtedly  be  present,  and  prominent  as  a  aymptom,  when 
pleurisy  docs  not  coexist.  It  must  emanate  from  the  nerves  of 
the  heart;  and,  although  it  is  difficult  to  explain  the  differ- 
ences in  the  amount  of  pain  in  difturent  caaea  which  appear  to 
be  similar  as  regards  the  intensity  of  the  in6ammation,  and  to 
account  for  the  absence  of  paUi  in  certain  casee,  it  is  to  be  con- 
sidered that  the  same  difficulty  is  met  with  other  serous  infUm- 
mationa,  for  example,  peritonitis.  The  increase  of  pain  during 
the  act  of  inspiration  is  explained  by  the  friction  of  the  perica^ 
dial  surfaces  in  consequence  of  the  depi'ession  of  the  diaphragm, 
and  by  the  pressure,  upon  the  heart,  of  the  lungs  in  the  proccea 
of  inflation.  "When  pain  is  present,  it  belongs  especially  to  the 
commencement  of  the  attack  and  the  early  part  of  the  diseasft 
It  diminishes  or  disappears  when  the  inflamed  eurfaeea  become 
covered  with  lymph,  and  are  separated  hy  liquid  etlusion.  At 
this  stage  it  may  give  place  to  a  sense  of  uneasinessa  or  audefined 
distress  referable  to  the  pnecordia,  not  amounting  to  poaitifB 
pain. 

Tenderness  on  pressure  is  a  symptom  generally,  but  not  eoo- 
stantly  present.  Like  pain,  when  present,  it  is  variable  in  de- 
gree. It  is  rarely  very  marked.  As  pointed  out  by  Hojie,  ten- 
derness may  sometimea  be  discovered  on  pressing  upon  the  *•!«- 
gastnum  benealh  the  cartilages  of  the  ribs  in  a  direclion  toward 
the  heart,  when  it  is  not  apparent  in  the  pnecordia  directly  over 
the  heart.  In  order  to  constitute  a  symptom  of  pericarditis,  it 
must  be  limited  to  the  region  of  the  heart.  It  is  needless  to  any 
that  when  pleurisy,  affecting  the  left  side,  coexists,  the  tender- 
ness will  be  ditiused,  more  or  loss,  over  the  whole  of  that  side, 
lu  acuta  rheumatism,  pleurodynia  may  oecur,  either  witli  oc 
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without  pericarditis,  and  diiFueed  tenderness  will  then  be  pres- 
ent. In  rheumatic  pericarditis,  I  have  found  the  whole  of  the 
left  side  exquisitely  sensitive  to  pressure,  without  the  physical 
evidence  of  pleuritis.  As  an  isolated  symptom,  circumscribed 
tenderness  is  of  little  value,  but,  taken  in  connection  with  other 
symptoms,  it  is  of  importance.  It  is  to  be  borne  in  mind  that 
the  absence  of  tenderness  is  not  positive  evidence  against  the 
existence  of  pericarditis. 

Tenderness  is  doubtless  due  to  an  abnormal  sensibility  devel- 
oped in  the  inflamed  membrane.  Why  this  sensibility  is  pres- 
ent in  some  cases,  and  not  in  others,  cannot  be  explained ;  but 
the  same  is  true  of  other  serous  inflammations.  In  peritonitis, 
for  example,  the  tenderness  is  generally  great ;  but  in  a  well- 
marked  case  at  this' moment  under  observation,  this  symptom 
is  wanting. 

Increased  action  of  the  heart  is  an  eifect  of  pericardial  inflam- 
i^iation  during  the  early  part  of  the  disease.  The  contractions 
are  violent  and  sometimes  irregular.  The  patient  is  conscious 
of  an  unnatural  beating  of  the  organ.  This  constitutes  palpita- 
tion. Like  the  other  symptoms  referable  to  the  heart,  this  is 
by  no  means  constant,  and  it  possesses,  in  itself,  but  little  value, 
inasmuch  as  it  occurs  in  connection  with  the  different  forms  of 
organic  disease,  and,  also,  as  a  purely  functional  disorder.  Its 
importance  depends  on  its  association  with  other  symptoms. 
It  is  sometimes  strongly  marked.  The  commencement  of  the 
disease  may  be  characterized  by  tumultuous  action  of  the  heart. 
In  cases  of  acute  rheumatism,  this  should  excite  strong  suspi- 
cion of  pericarditis,  and  lead  to  a  careful  examination  for  more 
positive  evidence  of  the  disease.  Palpitation  belongs  to  the  first 
stage  of  pericarditis.  It  is  incompatible  with  much  liquid  eftu- 
sion,  and  even  if  the  latter  do  not  occur,  a  secondary  effect  of 
the  inflammation  on  the  muscular  substance  of  the  heart,  is 
diminished  power  of  contraction,  or  incomplete  paralysis.  A 
similar  eftect  is  observed  in  cases  of  peritonitis,  as  shown  by 
enlargement  of  the  intestines  from  the  pressure  of  their  gaseous 
contents. 

Symptoms  referable  to  the  circulation. 

The  pulse,  considered  alone,  in  this,  as  in  most  diseases,  does 
not  furnish  characters  which,  in  a  diagnostic  point  of  view,  are 
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highly  distinctive;  but,  the  diagnosia  beiug  made,  it  g^ives  im- 
portant information  respecting  the  condition  of  the  heart.  At 
the  onset  of  the  disease,  it  corresponds  to  the  increased  muscn- 
lar  action  of  the  organ,  and  is  frequently  strong,  rjaii.k,  vibra- 
tory, as  well  as  more  or  less  frequent  and  sometimee  irregular. 
In  proportion  as  the  heart  is  weakened,  in  the  progress  of  tlie 
disease,  it  becomes  enfeebled ;  and  when,  in  conjunction  witb  a 
certain  amount  of  paralysis,  tlie  movements  of  the  organ  are 
mechanically  restrained  by  the  pressure  of  liquid  effusion,  the 
pulae  is  notably  small  and  weak,  with  more  marked  disturbBnca 
of  its  rhytbra.  It  represents,  thus,  the  effects  of  the  disease, 
vital  and  mechanical,  on  the  circulation.  Stokes  thinks  that 
the  effect  upon  the  heart's  movements  produced  by  the  pressure 
of  liquid  in  the  pericardial  sac  is  overrated,  and  he  cites,  in  anp- 
port  of  this  opinion,  the  comparatively  small  disturbance  of  the 
circulation  caused  by  dislocation  of  the  heart  in  eases  of  empy- 
ema. But  the  condition  of  the  organ  in  the  two  cases  is  by  no 
means  the  same.  "W'lien  the  heart  is  removed  to  the  right  of 
the  steraura  by  the  pressure  of  a  large  accumulation  of  liquid 
in  the  left  pleural  sac,  the  freedom  of  its  movements  is  but  little 
restrained  in  comparison  with  the  effect  of  an  abundant  effosion 
within  tlie  f>ericardial  sac.  When  the  latter  is  distended  to 
double  or  treble  its  normal  capacity,  it  is  truly  surprising  th« 
the  cavities  i-oceive  sufficient  blood  for  the  circulation  to  be  car* 
ried  on.  T!ie  fact  that  the  circulation  is  not  arrested  shows  til* 
force  with  which  the  hlood  is  returned  to  the  heart.  In  dwell- 
ing upon  the  atony  op  paralysis  arising  from  the  proximity  of 
the  inflamed  membrane  to  the  muscular  tissue,  Stokes  seems  to 
nie  to  undervalue  tlie  mechanical  effect  of  the  presence  of  liqtdd. 
The  latti?r  effect  is  proportionate,  other  things  being  equal,  not 
80  much  to  the  amount  of  liquid  effusion  as  to  the  rapidity  with 
which  it  takes  place.  If  it  accumulate  slowly,  the  dilatation  of 
the  sac  goes  on  pari  passu,  and  the  heart,  speaking  metaphori- 
cally, becomes  accustomed  to  the  pressure.  If  the  quantity,  on 
the  other  hand,  become  rapidly  large,  the  sac  does  not  readily 
yield,  and  the  heart  auffem  from  the  compression  in  a  more 
marked  degree.  Clinical  observation  sustains  the  correctnew 
of  these  reinarks.  The  pulse  may  be  greatly  enfeebled  from  the 
weakness  of  the  heart  induced  as  a  secondary  result  of  the  in- 
flammation, irrespective  of  effusion.  But  the  pressure  of  liquid, 
especially  when  rapidly  effused,  affects  the  pulse  to  a  still  greater 
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extent.  A  weak  and  small  pulse  belongs  to  the  stage  of  eiFusion, 
and  may  be  considered  as  representing,  in  a  great  measure,  the 
extent  to  which  the  heart  is  mechanically  restrained.  As  re- 
gards frequency  of  the  pulse,  Walshe  remarks  that  it  "  is  sub- 
ject to  more  sudden  variations  from  the  influence  of  emotional 
excitement  and  eftbrt  than  in  any  other  disease,  perhaps."  He 
adds  that  he  has  known  a  very  gentle  movement  of  the  trunk 
raise  the  pulse  from  80  or  90  to  130  or  140.  It  is  often  found  to 
vary  notably  ou  different  days,  without  any  obvious  cause. 

During  the  progress  of  pericarditis,  then,  as  a  rule,  the  pulse 
is  at  first  more  or  less  increased  in  frequency,  and  also  in  force 
and  quickness;  and,  afterward,  from  the  combined  effects* of 
diminished  muscular  power  and  the  pressure  of  liquid  effusion, 
it  is  irregular,  weak,  and  small,  the  frequency  being  generally 
still  more  increased.  But  to  this  rule  there  are  exceptions. 
The  frequency  during  the  first  stage  is,  in  some  cases,  not  greater 
than  in  health.  Graves,  indeed,  states  that  he  has  observed  it 
to  be  less  frequent  than  in  health.  It  may  continue  regular 
during  this  stage,  and  present  no  marked  deviation  from  its 
normal  characters.  During  the  second  stage,  the  eftecJt  of  even 
a  large  accumulation  of  liquid  is  sometimes  not  very  marked. 
It  may  retain  considerable  force  and  volume  when  the  extinction 
of  pnecordial  impulse  and  other  physical  signs  show  distension 
of  the  pericardial  sac. 

In  cases  of  rheumatic  pericarditis,  the  pulse  is  more  or  less 
accelerated  prior  to  the  development  of  the  heart  affection.  The 
influence  of  the  latter,  therefore,  cannot  be  estimated  with  pre- 
cision. A  sudden  change  in  frequency,  or  other  characters,  dur- 
ing the  course  of  acute  rheumatism,  occurring  when  no  joints 
are  newly  attacked,  and  irrespective  of  any  obvious  cause,  should 
lead  the  practitioner  always  to  direct  his  attention  to  the  signs 
of  cardiac  disease. 

# 

The  obstruction  to  the  circulation  incident  to  prolonged  accu- 
mulation of  liquid  in  the  sac  may  be  suflicient  to  give  rise  to 
oedema  of  the  lower  extremities  and  face.  In  general,  however, 
oedema  involves  coexisting  disease  of  the  kidneys,  or  organic 
lesions  of  the  heart. 

Li\ddity  of  the  lips,  face,  &c.,  may  be  due  alone  to  the  pres- 
sure of  liquid  and  weakness  of  the  heart.  As  a  symptom  of 
pericarditis,  exclusive  of  other  affections,  it  belongs  to  the  second 
stage  of  the  disease,  and  denotes  an  alarming  degree  of  obstruc- 
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tion.  The  pulse  will  be  found  to  be,  at  tliGsaine  time,  extremelr 
feeble  and  irregular.  The  lividity,  under  these  circuniatantwe, 
depends  on  congestion  of  the  venous  radicles,  arising  from  lu- 
ability  of  the  heart  to  receive  the  blood  returned  to  it  by  the 
systemie  veins.  But  this  symptom  generally  involves  an  afl'w- 
tion  of  the  pulmonary  ayetem,  such  aa  pleuritia  or  pneumonitis, 
existing  in  combination  H-ith  the  pericarditis.  The  iinpiiired 
ability  of  the  lungs  to  aerate  the  blood  is  then  associated  with 
venous  congestion  in  the  production  of  lividity.  It  is  unneces- 
sary to  add  that  lividity  is  a  symptom  incident  to  various  car 
diac  and  pulmonary  aflections,  and  does  not  therefore  possess 
intrinsic  significance  as  diiignostic  of  periciirditis.  It  is  not,  in 
fact,  always  present  in  fatal  cases  of  the  latter  disease,  even 
when  they  are  characterized  by  great  liquid  effusion.  These  re- 
marks are  ©lually  applicable  to  cEdema. 


Si/inj)lo>ns  refcraMe  to  the  respiratory  system.  -^^H 

In  cases  of  pericarditis  disconnected  from  any  affection  of  the 
lungs,  the  respirations  are  sometimes  accelerated  in  consequence 
of  the  inspiratory  acta  being  shortened  by  prseoordial  pain. 
Markai  dilatation  of  the  a.l(£  nasi  may  be  observed  under  these 
circumstances.  Cough,  dry,  hacking,  or  spasmodic,  is  common, 
and  does  not  denote,  necessarily,  coexisting  pulmonary  disease. 
Dyspncea  may  be  an  urgent  symjitom,  dejiendent  generally  on 
congestion  of  the  lungs  incident  to  compression  of  the  heart  by 
liquid  effusion.  These  symptoms,  however,  are  extremely  vari- 
able and  inconstant,  as  are  all  the  symptomatic  events  belonging 
to  the  clinical  history  of  pericarditis.  The  respiration  may  he 
unaffected,  or  accelerated  only  in  proportion  to  the  febrile  move- 
mcnt.  Cough  is  not  uniformly  present.  Dyspnoea  may  he  'n-ant' 
ing  even  when  the  pericardial  sac  is  largely  distended.  More- 
over, each  of  these  symptoms  oceura  in  a  variety  of  pathological 
relations,  and  ia  not,  therefore,  distinctive  of  pericarditis.  They 
may  be  dependent,  to  a  greater  or  leas  extent,  on  coexisting 
pleurisy  or  pneumonia.  When  these  affections  are  excludud, 
dyspnoea  denotes,  aa  a  rule,  obstruction  to  the  circulation  caused 
by  weakness  of  the  heart  or  mechanical  compression,  or  both 
combined.  As  thus  produced,  it  may  exist  in  a  degree  to  con- 
stitute ortbopncea.     It  belongs,  in  general,  to  the  second  stage 
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of  the  disease,  and  is  associated  with  frequency  and  feebleness 
of  the  pulse,  and  perhaps  with  lividity  of  the  prolabia  and  face. 
Under  these  circumstances,  it  denotes  imminent  danger.  Cases, 
however,  have  been  observed  in  which  dyspnoea,  or  even  orthop- 
ncea,  existed  at  the  commencement  of  the  disease,  prior  to  effu- 
sion, and  when  it  was  not  attributable  to  any  coe>cisting  pulmo- 
nary affection.  In  some  instances,  as  suggested  by  Sibson,  the 
distended  pericardial  sac  may  add  to  the  dyspnoea  by  pressing 
on  the  trachea  at  its  bifurcation.  The  augmented  Bpace  which 
the  pericardial  sac  occupies  when  largely  distended  also  con- 
tributes to  the  production  of  dyspnoea.  • 

The  voice  has  been  observed  to  be  remarkably  weak,  the  pa- 
tient being  unable  to  speak  in  feeble  tones  without  considerable 
effort.  Walshe,  who  has  noticed  this  symptom,  states  that  it 
seems  to  be  mainly  connected  with  copiousness  of  effusion. 


Symptoms  referable  to  the  digestive  system. 

Certain  cases  of  pericarditis  are  characterized  by  prominent 
symptoms  referable  to  the  digestive  system ;  but,  occurring  only 
occasionally,  they  are  incidentally  connected  with  the  disease, 
and  can  hardly  be  considered  as  forming  a  part  of  its  clinical 
history.  Thus,  vomiting  is  sometimes  present  and  persisting 
in  a  marked  degree.  Copland  has  remarked  that,  under  these 
circumstances,  there  is  some  liability  to  mistake  the  disease  for 
gastritis,  the  rapid,  weak,  irregular  pulse,  &c.,  being  attributed 
to  a  tendency  of  the  latter  affection  to  an  unfavorable  termina- 
tion. Dysphagia  is  another  symptom  belonging  in  this  category. 
Its  occasional  occurrence  in  cases  of  pericarditis  was  noticed  by 
an  Italian  author.  Testa,  who  published  a  work  on  diseases  of 
the  heart  in  1811.'  Stokes  and  Walshe  have  observed  it  in 
several  cases.  It  is  noted  in  one  of  the  cases  which  I  have  re- 
corded. It  has  not  been  ascertained  to  depend  on  any  appreci- 
able alteration  in  the  pharynx  or  the  adjoining  parts,  and  is 
therefore  to  be  regarded  as  either  a  spasmodic  affection,  or  a 
mechanical  effect  of  pressure  of  the  distended  pericardial  sac 
upon  the  oesophagus. 

These  are  the  only  symptoms  to  be  mentioned  under  this  head. 

1  Victe  Stokes  on  Diseases  of  the  Heart  and  Aorta,  Am.  ed.,  p.  69. 
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Lobs  of  appetite,  thirst,  constipation,  Ac,  are  iucidcnt  to  jicril 
ditifi  as  well  as  to  acute  inSamnmtion  afl'ectiiijj;  any  iui|>ort 
orgaii,  and  acooinpanieil  by  febrile  movement. 


Si/mpto>ns  referable  to  the  countenance,  -position,  ^c. 

An  expresaion  of  anxiety  or  apprehension  ia  freqnend 
marked  symptom.  In  aevere  cases,  neap  the  fatal  termination, 
the  risus  sardoniciis  has  been  observed.  Lividity  and  atdema 
are  occasional  symptoms  which  have  been  already  mentioned. 

The  positiftn  assumed  by  the  patient  is  generally  on  the  hack; 
or  diagonally  between  that  on  the  back  and  on  the  side.  The 
decubitus  is  rarely  on  the  left  side,  the  liver  in  this  jiosition 
pressing  upon  the  heart,  and  giving  rise  to  discomfort  or  adding 
to  the  distress.  In  some  iiases  a  position  on  the  right  side  is 
not  uncomfortable.  If  pleurisy  or  pueumonia  coexist,  the  posi- 
tion will,  of  course,  be  in  a  measure  determined  by  these  affec- 
tions. Generally,  but  not  invariably,  the  patient  desires  to  have 
the  head  and  shoulders  raised. 

All  observers  have  noticed  this  point  relating  to  position,  viz.,  . 
whatever  may  be  that  selected  by  the  patient,  he  is  reluctant  to 
change  it ;  that  ia,  he  desires,  us  much  as  possible,  to  maintain 
the  same  position.  This  is  accounted  for  by  tlie  fact  that  move- 
ments of  the  body  increase  distress,  and,  by  exciting  the  heart, 
give  rise  to  a  sense  of  syncope,  especially  when  the  pericardial 
sac  is  distended  with  liquid.  Fatal  syncope  may  be  induce!  Iiy 
a  change  of  position,  I  have  known  death  to  occur  suddenly, 
when  a  fatal  terniinatiou  was  not  expected,  ajiparently  being 
caused  by  the  patient  rising  from  bed  and  going  to  stool. 

When  the  amount  of  liquid  etiiiaion  is  large,  a  recnmljenl 
position  on  the  back  may  still  be  preferred ;  but  aoinc-timee 
patients  experience  relief  from  lying  on  the  face.  If  dyBpna« 
be  urgent,  a  sitting  posture  may  be  alone  tolerable,  the  dy8]no.>B 
then  constituting  orthopncea.  Under  these  clrcumatftnces,  rest- 
less movements  of  the  arms  are  common,  the  body  rcmaitiing 
comparatively  immovable.  ^^h 


Siflnpioms  referable  to  the  uervous  system.  ^^H 

Mental  aberration,  moderate  or  slight,  and  transient,  ia  uot 
uncommon  in  cases  of  pericarditis.    I  have  known  it  to  occur 
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at  the  eoramencement  of  the  disease,  and  soon  disappear,  the 
patient  afterward  preserving  the  faculties  of  the  mind  to  the 
close  of  life.  It  is  oftener  observed  at  a  later  period  in  fatal  or 
severe  cases.  It  is  not,  however,  an  element  of  the  disease.  In 
the  majority  of  cases  it  is  wanting.  But  in  certain  cases  cere- 
bral symptoms  are  developed  which  are  highly  important  in 
themselves,  and  also  because  they  serve  to  mask  the  local  symp- 
toms of  cardiac  disease.  The  cerebral  symptoms  now  referred 
to  resemble  those  which  characterize  difterent  affections  of  the 
nervous  system.  Inflammation  of  the  meninges  of  the  brain, 
mania,  dementia,  coma,  epilepsy,  tetanus,  and  chorea  may  be 
simulated  in  cases  of  pericarditis,  the  latter  disease  being  gener- 
ally overlooked  before  death,  and  examination  post  mortem  re- 
vealing no  appreciable  lesions  of  the  brain  or  spinal  cord  adequate 
to  explain  the  phenomena  observed  during  life.  The  phenomena 
in  these  remarkable,  and,  as  they  have  been  justly  called,  fearful, 
cases  must  needs  be  diversified  in  order  to  give  rise  to  a  resem- 
blance to  each  of  the  several  aifections  just  named ;  yet  there 
are  certain  features  which  are  somewhat  distinctive.  This  sub- 
ject has  been  considered  more  fully  by  Burrows  than  by  any 
other  author  within  my  knowledge.'  Burrows  gives  a  synopsis 
of  all  the  cases  that  he  was  able  to  gather  from  various  sources. 
It  is  remarkable  that  the  subject  has  been,  in  general,  only 
alluded  to  in  most  works  devoted  to  diseases  of  the  heart.  With- 
out detailing  the  cases  which  have  been  reported,  I  shall  refer 
to  them  sufliciently  to  present  a  sketch  of  the  vari'ed  symptoms 
which  they  embrace ;  and  I  shall  add  a  brief  account  of  three 
striking  cases  which  have  fallen  under  my  own  observation. 

The  first  recorded  case,  according  to  Burrows,  was  reported 
by  Stanley  in  1817.  The  next  case  was  communicated  by  Aber- 
crombie  in  1821.  Latham  reported  a  case  in  1828 ;  and  he  states 
that "  when  he  first  related  the  particulars  of  his  case  to  several 
medical  friends,  they  looked  incredulous,  or  rather  contemptuous 
of  the  man  who  would  mistake  an  inflammation  of  the  pericar- 
dium for  an  inflammation  of  the  brain."  In  each  of  these  cases 
the  jmtient  was  supposed  to  labor  under  a  cerebral  aftection,  to 
which  the  treatment  was  directed,  and  the  existence  of  cardiac 
disease  was  not  suspected  prior  to  the  autopsical  examination. 

'  On  Disorders  of  the  Cerebral  Circulation,  and  on  the  ('onnection  between 
Affections  of  the  Brain  and  Diseases  of  the  Heart  By  George  Burrows,  M.D., 
&c  ,  Am.  edition,  1S48. 
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The  IiriiiD  presented  no  evidence  of  disenee  beyond  a 
amount  of  congestion.  Otiier  casea  were  eubaequentlj  reported 
by  Andral,  Boiiillaud,  Copland,  Mcintosh,  McLeod,  Kawltins, 
Bright,  Wafeon,  and  othera.  Bnrrows  states  that  not  lees  than 
six  cases  civnie  under  his  own  otwervation.  Of  16  recorded  caea 
cited  by  the  author  last  named,  11  proved  fatal,  and  only  5  re- 
covered. Of  the  11  fatal  cases,  iu  2  only  was  an  aft'ection  of  the 
heart  detected  during  life,  iu  1  cardiac  disease  was  snspected, 
but  in  the  remaining  8  cases  there  was  no  suspicion  of  an  acute 
aftectiou  of  the  heart  until  it  was  revealed  by  au  examination 
after  death.  Of  the  5  cases  ending  in  recovery,  in  4  the  diag- 
nosis of  cardiac  disease  waa  satisfactorily  established. 

In  the  sixteen  cases  detailetl  in  Burrows's  work,  were  naani- 
fested,  delirium,  convuisions,  agitation  of  the  limbs  resembling 
chorea,  a  stuteof  dementia,  a  species  of  coma,  seizures  resembling 
apoplexy  and  tetanic  spasms.  The  delirium  was  characterised 
by  taciturnity  and  maniacal  excitement  under  the  intlnenceof 
delusions  invoK-ing  the  idea  of  having  committed  some  crimb 
Convulsions  occurred  in  paroxysms,  and  the  choreic  form  ww 
accompanied  by  rolling  of  the  eyes  and  head,  as  well  as  violeot 
agitation  of  the  limbs.  Thecoma  was  characterized  by  theeyfr 
lids  remaining  open,  and  the  eyes  lixed.  In  the  apoplectiform 
seizures,  the  eyeballs  were  turned  upward  and  the  Hnibs  para- 
lyzeii.  In  several  instances,  violent  tonic  spasms  occurred,  re- 
eembling  tetanus.  In  the  fatal  cases,  death  was  generally  pre- 
ceded by  ordinary  coma. 

The  Hrst  of  the  cases  which  have  fallen  under  my  observs- 
tion,  occurred  in  1849,  and  was  reported  by  me,February,  1850.' 
The  patient  was  admitted  into  hospital  in  a  state  of  active  de- 
jirium,  and  nothing  was  ascertained  respecting  the  previoiw 
history.  On  the  following  day  he  was  tranquil,  and,  w}ien  spolcw 
to,  made  no  reply,  slinking  his  head.  The  eyes  had  a  wild,  8ta^ 
ing  expression,  He  could  not  be  made  to  protrude  the  tongna 
The  pulse  was  small,  feeble,  and  not  accelerated.  Active  deliriiun 
•occurred  at  intervals,  during  which  he  shouted  and  cried,  w  if 
from  apprehension  of  danger.  At  other  times  he  lay  with  hi* 
eyes  ojteii  and  fixed  in  a  particular  direction,  taking  no  notict 
of  persons  and  things  around  him.  On  several  occasions  be  bb- 
swered  questions,  and  he  then  gave  evidence  of  the  delusion  ihit 

<  Bufi'ulu  Modioli  Journal,  vol.  v,  p.  606. 
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he  had  committed  some  crime.  Once,  when  asked  how  he  was, 
he  replied,  '*  Guilty."  At  another  time  he  had  an  impression 
that  he  was  confined  in  jail,  and  subsequently  he  asked  why  he 
had  not  been  hung,  &c.  On  the  fourteenth  day  after  his  admis- 
sion, he  complained,  for  the  first  time,  of  pain  in  the  chest,  and, 
on  physical  examination,  the  signs  of  pneumonia  were  discovered. 
There  were  no  cough  and  expectoration.  Death  occurred  on 
the  seventeenth  day.  Delirium  with  hilarity  occurred  on  the 
last  day,  and  he  became  comatose  for  several  hours  before  death. 
On  examination  post  mortem,  the  left  lung  was  in  the  second 
stage  of  inflammation,  and  the  pleural  sac  contained  about  twelve 
ounces  of  turbid  serum.  The  surface  of  the  heart  was  covered 
with  recent  lymph.  The  endocardial  membrane  was  healthy 
and  the  valves  were  sound.  The  brain  presented  no  other  evi- 
dence of  disease  than  a  considerable  amount  of  congestion,  and 
slight  opacity  of  the  arachnoid  over  the  superior  surface  of  the 
cerebrum. 

The  existence  of  pericarditis  was  not  suspected,  in  this  case, 
prior  to  the  autopsy.  Up  to  the  fourteenth  day,  the  affection 
was  supposed  to  be  exclusively  cerebral,  no  symptoms  pointing 
to  the  chest  as  the  seat  of  the  disease.  Physical  exploration 
was  neglected  until  the  date  just  stated,  when  pneumonia  was 
ascertained. 

The  second  case  came  under  observation  in  the  hospital  at 
Buffalo,  in  1851,  and  was  reported  by  me  in  January,  1854.^ 
At  my  morning  visit  I  found  that  on  the  previous  evening  a  pa- 
tient had  been  admitted  greatly  prostrated  and  delirious.  Noth- 
ing was  obtained  relative  to  the  previous  history.  The  patient 
bad  not  spoken  since  his  admission.  He  lay  with  his  eyes  open, 
fixed,  most  of  the  time,  in  one  direction,  taking  no  notice,  and 
making  no  reply  to  questions.  A  disagreeable  peculiarity  in  this 
case  was,  the  patient  frequently  ejected  saliva  with  force,  and 
without  any  regard  to  its  destination.  His  bed  and  the  floor 
were  bespattered  with  spittle.  Persons  in  proximity  to  him 
were  liable  to  receive  it  on  their  persons,  not  from  design,  but 
because  it  was  scattered  at  random,  the  patient  not  changing  his 
position  and  lying  on  his  back.  Under  these  circumstances,  an 
examination  of  the  case  was  deferred,  and  at  my  next  visit  I 
found  that  the  patient  had  died.     At  the  time  I  was  observing 

1  Buffalo  Medical  Journal,  vol.  ix,  p.  449. 
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the  patient,  the  idea  of  pericanlitia  did  not  occur  to  me,  bttHi 
thinking  of  the  case  afterward,  a  resemblance  in  the  character 
of  the  delirium  to  that  of  the  preceding  case,  led  me  to  suspect 
this  disease  ;  bo  that,  before  the  autopsy  was  made,  I  ventured 
to  predict  that  it  would  be  discovered.  My  prediction  proved 
true.  The  pericardium  was  universally  adherent  by  recent  ten- 
der adhesions.    Pulmonary  disease  did  not  coexist  in  this  case. 

The  foregoing  cases  ende<l  fatally.  The  third  case  came  under 
observation  in  the  Louisville  Marine  Ilospitat.  October,  1853, 
aud  terminated  in  recovery.  This  case  was  reported  in  connec- 
tion with  the  prece<Hng  case.  When  admitted  the  mind  of  tLe 
patiout  was  too  dull  to  give  any  connected  account  of  pa^t  or 
present  symptoms.  On  the  day  following  he  was' delirious,  fre- 
quently getting  out  of  bed.  and  seemed  bewildered.  The  neil 
day  he  was  unconscious.  He  lay  on  his  hack  taking  no  notice 
of  i^>er8ons  and  things  around  him.  He  had  lost  one  eye;  th« 
other  remained  open,  aud  the  pupil  was  dilated.  He  was  tad- 
turn,  aud  could  not  Ijc  made  to  reply  to  questions;  he  urinated 
in  bed ;  the  saliva  escaped  from  the  mouth,  and  he  did  not  swal- 
low when  drink  was  introduced.  The  physical  signs,  exclusive 
of  friction-mnvmur,  were  sufficient  to  establish  the  existence  of 
pericarditis  with  moderate  eti'usiou. 

Oonvalesceuce  was  established  a  fortniglit  after  his  admission. 
For  three  days  he  took  neither  drink  nor  nourishment,  making 
no  effort  to  awaliow,  and  sometimes  resisting  their  introduction 
by  forcibly  closing  the  teeth.  At  times  during  the  tliree  first 
days  he  was  exceedingly  restless,  throwing  himself  from  iht 
bed,  so  that  it  became  necessary  to  trausfer  him  to  the  floor. 
The  pulse  was  80,  and  the  respirations  28.  On  the  fourth  day, 
in  the  morning,  there  was  marked  improvement.  The  patient 
took  food  and  drink,  and  appeared  to  notice  objects  aroiind  liiin- 
This  peculiarity  was  observed,  viz.,  he  directed  his  vision  to  some 
point,  now  a  portion  of  the  pillow  ami  now  his  hand,  protruded 
his  tongue  towards  it,  and  then  slowly  grasjted  it  with  his  lip 
and  teeth.  This  he  repeated  frequently.  In  the  course  of  lh« 
day  he  again  became  restless,  throwing  himself  about,  gettine 
up,  calling  names  of  different  persons.  The  day  following,  lii« 
expression  was  idiotic.  Hia  eye  was  open,  and  he  looked  about 
with  a  vacant  stare.  He  resisted  physical  exploration.  Twice 
he  said  while  the  record  of  symptoms  was  being  made,  "I  beg 
pirdon."    These  words  were  uttered  spontaneously,  with  slow- 
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uess  and  hesitancy.  He  did  not  reply  to  questions,  and  was 
taciturn  the  greater  part  of  the  time.  On  the  sixth  day  he  had 
three  attacks  of  convulsions  an  hour  in  duration.  These  recurred 
on  the  day  following.  In  the  intervals  he  frequently  got  out  of 
bed  and  endeavored  to  break  the  walls  of  the  room,  as  if  to 
escape  from  persons  threatening  violence.  It  was  necessary  to 
apply  a  restraining  jacket.  On  the  eighth  day  he  lay  night  and 
day  rolling  about  the  floor  and  shouting  incoherent  words.  On 
the  tenth  day  he  continued  wakeful,  shouting,  with  occasional 
manifestations  of  hilarity.  In  the  course  of  this  day  he  slept 
quietly  for  several  hours,  took  food  and  drink  readily,  protruded 
the  tongue,  and  replied  to  questions.  Froni  this  time  he  was 
rational,  and,  on  being  questioned,  said  that  he  had  pain  in  the 
left  breast  above  the  nipple,  lancinating,  and  increased  by  deep 
inspiration.  He  had  no  recollection  of  the  events  of  the  previous 
fortnight.  He  stated  that  he  was  ill  for  two  days  before  coming 
to  the  hospital,  and  that  he  suffered  chiefly  from  pain  in  the  left 
breast.     He  convalesced  from  this  date. 

The  physical  signs  on  which  the  diagnosis  was  based  in  this 
case  were  flatness  on  percussion  over  an  increased  and  a  pyra- 
midal space  in  the  praecordia ;  elevation  of  the  point  of  apex 
impulse  and  flatness  below  this  point;  irregularity  and  feeble- 
ness of  the  heart's  contractions;  diminution  of  the  area  of 
pnecordial  dulness  at  the  time  of  convalescence,  and  afterward 
retraction  of  the  intercostal  spaces  with  the  heart's  action. 
Friction-murmur  was  not  discovered,  but  the  early  application 
of  a  blister  over  the  prsecordia  interfered  somewhat  with  auscul- 
tatory exploration.  In  connection  with  the  physical  signs  de- 
noting pericarditis,  pain  referred  to  the  prajcordia  was  a  promi- 
nent symptom  before  the  patient  entered  the  hospital,  and  was 
felt  after  his  consciousness  returned,  together  with  tenderness  in 
the  same  region,  evidently  nOt  dependent  on  the  blister.  Acute 
pulmonary  disease  was  excluded  by  the  absence  of  physical  signs 
pertaining  to  the  lungs. 

It  is  worthy  of  remark  that  in  the  three  cases  of  pericarditis 
associated  with  cerebral  disorder,  of  which  an  account  has  just 
been  given,  the  disease  in  each  was  not  developed  during  the 
course  of  rheumatism.  Of  the  sixteen  cases  analyzed  by  Bur- 
rows, in  seven  no  rheumatic  attection  could  be  discovered.  In 
the  third  case  the  pericarditis  seemed  to  be  purely  idiopatliic, 


858 


IWFLAMMATOBY    AFPBCTIONa    OF    THB    HBAItT. 


and  in  the  two  other  cases  do  antecedent  affection  was  aft^| 
tained. 

Although  the  manifeatattons  of  cerebral  disorder  incident  to 
pericarditis  are  so  varied,  there  are  certain  points  of  resenihlaiiee 
in  the  different  caees,  and,  on  the  other  hand,  diBsimilarity  in 
certiiin  resjiects  from  disorder  oeeurriTig  in  other  pathological 
relations.  The  variety  of  manifestations  occurring  in  the  same 
case,  is  somewhat  distinctive.  Different  forms  of  delirium, 
comn.,  convulsions.  Ac.,  are  developed  successively  during  the 
progress  of  the  disease.  The  characters  pertaining  to  the  delir- 
ium are  peculiar;  the  patient  lying  in  a  species  of  coma  vigil, 
the  eyee  open  and  fixed  in  one  direction,  not  replying  to  ques- 
tions, and  incapable  of  Iieing  roused ;  this  state  followed  by 
maniacal  excitement,  the  patient  shouting  and  apparently  labor- 
ing nnder  the  fear  of  harm,  with  occasional  ebullitions  of  hilarity. 
A  i]xed  delusion  of  having  coniniitted  some  crime,  api^ears  to  be 
a  diatingnishing  feature.  Meningeal  inflammation  does  not  give 
rise  to  this  sort  of  delirium.  Moreover,  the  acute  pain  in  the 
head,  throbbing  of  the  carotids,  injection  of  the  eyes  and  face, 
which  belong  to  the  symptomatology  of  acute  meningitis,  are 
wanting.  The*  delirium  offei-s  but  a  faint  resemblance  to  tfa^t 
of  delirium  tremens,  and  to  that  which  is  distinguished  from 
the  latter  as  delirium  ebrioaum.  It  has  no  resemblance  to  lia 
quiet,  muttering  delirium  of  continued  fever,  nor  the  ectJTe 
delirium  which  sometimes  occurs  in  the  course  of  febrile  dis- 
eases. These  points,  if  uot  diagnostic,  should,  at  all  eventi, 
excite  strong  suspicion  of  the  existence  of  pericarditis  in  the 
absence  of  any  symptoms  pointing  directly  to  the  heart  as  the 
seat  of  disease.  The  diagnosis  in  such  cases  must  rest  on  tltf 
presence  or  absence  of  physical  signs  denoting  inflammation  of 
the  pericardium. 

Tlie  symptoms  referable  to  the  nervous  system  which  have 
been  considered,  are,  happily,  infrequent.  But  instance  of 
their  association  with  pericarditis  are  sufficiently  numerona  W 
show  some  pathological  connection  between  the  latter  disean 
and  the  nervous  disorder.  The  association  is  not  due  merely  M 
coincidence.  The  inBtanc(>e,  in  fact,  it  is  probable,  ara  more 
numerous  thau  would  be  ini'erred  from  the  number  which  haw 
been  reported.  Aa  remarked  by  Burrows,  how  many  have  oc- 
curred in  the  practice  of  physicians  who  have  been  less  caiiditl 
than  Abercrombie,  Latham,  and  others,  in  recording  their  ini* 
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takes;  and  how  great  a  number  must  have  happened  in  the 
practice  of  those  who  were  unable,  or  took  no  pains  to  distin- 
guish these  deceptive  cases,  it  is  impossible  to  say.  It  is,  how- 
ever, but  fair  to  add,  that  some  observers  of  large  experience, 
who  have  given  special  attention  to  diseases  of  the  heart,  have 
not  met  with  examples.  Hope,  at  the  time  of  the  publication 
of  the  second  edition  of  his  work,  had  not  observed  an  instance, 
and  Stokes  alludes  to  the  subject  in  terms  which  imply  that  an 
instance  has  not  fallen  under  his  observation.  The  author  last 
named  considers  the  connection  between  the  nervous  disorder 
and  pericarditis  as  doubtful. 

Of  the  nature  of  the  pathological  connection  assumed  to  exist 
between  the  nervous  symptoms  and  pericarditis,  but  little  is  to 
be  said.  The  former  are  not  dependent  on  any  appreciable 
morbid  conditions  of  the  brain  or  spinal  cord.  They  are,  there- 
fore, with  our  present  knowledge,  to  be  regarded  as  functional. 
They  have  been  attributed  to  disordered  circulation,  an  altered 
state  of  the  blood,  and  nervous  irritation  transmitted  through 
the  phrenic  and  pneumogastric  nerves.  Perhaps  the  most  ra- 
tional view  is,  that  they  proceed  from  the  same  general  condi- 
tions which  give  rise  to  the  associated  pericarditis;  in  other 
words,  that  the  connection  is  simply  one  of  a  common  causation. 

In  addition  to  the  symptoms  which  have  been  considered, 
there  are  none  of  importance,  referable  to  the  nervous  system, 
remaining  to  be  noticed.  Pain  seated  in  or  near  the  pi^secordia, 
is  included  among  the  symptoms  relating  directly  to  the  heart. 
Sleep  is  often  more  or  less  impaired  by  pain  or  dyspncea.  As 
regards  the  state  of  the  mind,  anxiety,  apprehension,  and  mental 
depression  belong  to  the  history  of  the  disease,  and  are  frequently 
prominent  symptoms. 

The  geni to-urinary  system  offers  no  symptoms  which  have 
special  relations  with  pericarditis.  Albuminuria  coexists  in  a 
certain  proportion  of  cases,  and  is  an  important  symptom  of  a 
morbid  condition  of  the  kidney,  existing  antecedently  to  the 
pericarditis,  and  upon  which  the  development  of  the  latter 
depends.  Under  these  circumstances,  it  is  not  properly  a  symp- 
tom of  the  cardiac  disease. 
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PHYSICAL    8IGSB    OF    ACCTB    PBRICABDITI8. 

In  treating  of  the  eymptomB  of  aeiite  pericarditis,  the  a 
of  distinctive  characters  derived  from  this  portion  of  the  climc«l 
history  of  the  diaeaee  haa  been  apparent.  The  deficiency,  a* 
regards  diagnostic  jiointB,  in  the  symptomatic  events  which 
have  been  considered,  enhances  the  importance  of  the  physical 
signs.  In  fact,  it  is  mainly  by  means  of  the  latter  that  the  dis- 
ease may  be  now  generally  recognized  with  a  degree  of  [nfflitive- 
ness  which  clinical  observers,  not  many  years  ago,  regarded  as 
unattainable.  Of  the  several  methods  of  exploration,  all,  save 
euccussion,  furnish  signs  of  more  or  less  value.  I  ehall  consider 
the  signs  obtained  by  percussion,  auscultation,  palpation,  inspeo- 
tion,and  mensuration,  i-espeL-tively,  under  separate  heads,  in  the 
order  in  which  these  ditierent  methods  are  now  ennmcrated^f^H 


Signs  furnished  by  percussion.  ^^| 

The  important  eigns  furnished  hy  percussion  in  pericarditis, 
are  due  to  the  accumulation  of  liquid  effusion.  The  value  of 
this  method  of  exploration  consists  in  the  information  which  it 
affords  as  regards  the  presence  or  absence  of  liquid,  the  amoinit 
of  distension  of  the  pericardial  sae,  the  variations  in  the  qnan- 
tity  of  liquid  during  the  progress  of  the  disease,  and  ita  final 
disappearance. 

Accunmlation  of  liquid  within  the  pericardial  sac  increases 
the  area  and  degree  of  pnecordial  ilulneas,  and  rendei-S  the  sense 
of  resistance  in  practising  percussion  greater  than  in  heultli. 
Effects  similar  to  these  arc  produced  bj'  enlargement  of  the  heart 
The  practical  inquiry,  therefore,  arises,  what  circumstances  dis- 
tinguish the  increased  extent  and  amount  of  dulncss  due  to  the 
presence  of  liquid  from  the  same  effects  as  produced  by  cardiac 
enlargement. 

The  pericardinni  is  a  pyriforra  sac,  the  lower  oxtroniity  form- 
ing the  base.  It  extends  upward  above  the  base  of  the  heart,  ris- 
ing as  high  as  the  cartilage  of  the  second,  and  sometimes  of  the 
first  rib.  Unaffected  by  disease,  it  is  capableof  holding,  as  deter- 
mined by  Sibson's  experiments  already  referred  to,  from  15  to  20 
ounces  of  liquid.  The  effusion  in  cases  of  acute  jjericarditis  rarely 
exceeds  this  amount,  although  the  quantity  is  much  greater  ia 
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some  cases  of  the  chronic  form  of  the  disease.  The  area  of  dul- 
ness,  when  the  sac  is  filled  with  liquid  eftusion,  corresponds,  not 
only  to  the  increased  size,  but  to  the  form  and  situation  of  the 
sac.  In  acute  pericarditis  the  sac  does  not  undergo  any  marked 
alteration  in  shape  or  dimensions.  It  forms,  when  enlarged  to 
its  full  capacity,  a  pyriform  tumor  extending  from  the  junction 
of  the  cartilage  of  the  second  or  first  rib  with  the  sternum,  on 
the  left  side,  downward  to  the  sixth  rib  or  intercostal  space. 
Laterally,  in  proportion  to  the  distension,  it  puslies  aside  the 
lungs,  increasing  the  space  caused  by  the  divergence  of  the  border 
of  the  left  lung,  called  the  superficial  cardiac  region.  If  the  liquid 
be  not  sufficient  to  distend  the  sac,  it  gravitates  to  the  lower  part, 
and  the  dilatation  advances  from  the  base  upward  in  proportion 
as  the  accumulation  goes  on.  After  a  certain  amount  of  accu- 
mulation has  taken  place,  the  heart  is  raised  upward,  and  the  base 
of  the  sac  somewhat  depressed,  so  that  the  apex  of  the  organ  is 
situated  at  a  distance  from  the  bottom  of  the  sac,  the  space  below 
the  apex  being,  of  course,  occupied  by  liquid. 

The  foregoing  |K)ints,  relating  to  the  physical  conditions  which 
belong  to  the  period  of  eftusion  in  pericarditis,  are  involved  in 
the  circumstances  distinctive  of  the  signs  furnished  by  percussion 
in  this  disease.  The  most  distinctive  circumstance  is  that  already 
mentioned,  viz.,  an  area  of  pnecordial  dulness  corresponding  to 
the  pyriform  shape  of  the  pericardial  sac,  commencing  at  the 
sixth  costal  cartilage  or  intercostal  space,  and  extending  upward 
to  the  second  or  first  rib.  If  the  sac  be  distended  to  nearly  or 
quite  its  normal  capacity,  and  no  other  morbid  conditions  are 
present  to  obscure  the  physical  signs,  its  situation  and  shape 
may  be  delineated  upon  the  chest  with  less  difficulty  than  the 
space  occupied  by  the  heart  in  cases  of  enlargement,  in  conse- 
quence of  the  dulness  and  sense  of  resistance  being  more  marked. 
In  cardiac  enlargement,  the  area  of  dulness  does  not  present  the 
pyriform  shape  which  characterizes  that  due  to  pericardial  ef- 
fusion. It  corresponds  to  the  form  and  situation  of  the  heart. 
The  area  is  extended  chiefly  in  a  lateral  direction  below  the  third 
rib,  and  especially  to  the  left  of  the  sternum,  whilst  the  exten- 
sion is  vertical  rather  than  horizontal  when  the  pericardial  sac 
is  distended  with  liquid.  The  distinction  is  marked  if  the  accu- 
mulation of  liquid  be  sufficient  to  distend  the  sac.  It  is  less  so, 
if  the  sac  be  but  partially  filled.  The  area  of  dulness  is  then 
widened  from  the  base  of  the  prsecordial  region,  upward,  to  a 
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greater  or  leas  extent,  Id  pro[iortioii  to  the  quantity  of  liq^^l 
This  laterftl  exteueion  of  dulness,  however,  is  arrested,  after 
reaching  a  certain  distance,  ami,  as  the  ai/cumuiation  goee  on, 
the  duhiess  extends  upward  above  the  normal  boundary  of  the 
base  of  the  heart.  When  the  pericardial  sac  is  filled,  the  situa- 
tion and  sliaj>e  of  the  area  of  dulness,  as  determined  by  percu*- 
eion,  are  almost  sufficient  for  the  diagnosis ;  but  if  the  eac  be  but 
partially  filled,  the  signs  obtained  by  percussion  must  be  taken 
in  connection  with  those  furnislied  by  other  methods  of  explora- 
tion. A  moderate  amount  of  liquid  will  widen  the  area  of  dul- 
ness. To  be  appreciable,  however,  by  percussion,  when  the  sac 
is  but  partially  filled,  the  pra?cordia  must  have  been  examined 
before  the  effusion  occurred,  and  the  fact  of  the  area  of  dulness 
having  been  widened,  thus  determined  by  comparison.  The  de- 
gree of  dulness  and  sense  of  resistance  are  to  be  taken  into  ac- 
count. The  dulnens  when  the  pericardial  sac  is  distended,  rauy 
amount  nearly,  or  quite,  to  flatness,  and  the  elasticity  of  the  ribs 
is  diminished  in  a  notable  manner.  These  efli.'cts  are  much  niorv 
strongly  marked  in  cases  of  chi^)nic  pericarditis  with  lai^  eflu- 
sion. 

A  circumstance  highly  distinctive  of  liquid  accumulation  in 
pericarditis,  is  the  variation  in  the  extent  of  dulness  at  differmt 
periods  during  the  course  of  the  disease.  £t}usion  often  taking 
place  rapidly,  if  the  prtecordia  have  \^ee^  examined  prior  to(t« 
occurrence,  a  remarkable  increase  of  the  area  of  duiuesa  ia  Bomfr 
times  observed  after  the  lapse  of  a  few  hours.  This  enlargement 
may  be  found  to  have  been  progressive  at  successive  examina- 
tions until  it  reaches  a  certain  extent,  where  it  may  remain  bIa- 
tionary  for  a  greater  or  less  period,  and  then  decrease  moroM 
less  rapidly.  Fluctuations  from  day  to  day  are  not  iiifrequenti; 
obserx'ed,  the  extent  of  dulness  now  increasing  and  now  dioun* 
iehing,  until,  at  length,  if  the  termination  of  the  disease  be  fir 
vorablc,  it  is  reduced  to  the  nopuml  limits.  On  the  other  hand, 
the  dulness  from  cardiac  enlargement  is  not  developed  thus,  M 
it  were,  under  the  eyes  of  the  observer.  Its  extension  ia  « 
gradual  as,  in  general,  to  be  imperceptible  on  comparative  ei- 
aminations  made  after  intervals  of  weeks  and  even  montbH.  Il 
never  fluctuates,  nor  diminishes  in  extent.  In  cases  of  peincar- 
ditis,  the  daily  employment  of  percussion  is  highly  useful  in  de- 
termining, not  only  the  existence,  or  otherwise,  of  etiiision,  but 
its  increase,  diminution,  and  final  disappearance.    Information 
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concerning  these  points  may  influence  considerably  the  treatment 
of  the  disease,  as  well  as  the  prognosis. 

Another  distinctive  circumstance  is  derived  from  the  relation 
of  the  area  of  dulness  to  the  point  of  apex-beat  of  the  heart. 
In  cases  of  cardiac  enlargement,  the  beat  of  the  heart  is  felt  at 
tlie  lower  limit  of  this  area.  In  cases  of  considerable  pericar- 
dial effusion,  the  apex-beat,  if  it  be  felt,  is  raised  above  the 
lower  border  of  the  area  of  dulness  from  the  presence  of  liquid. 
Percussion  below  the  apex-beat  yields  a  dull  or  flat  sound  for  a 
certain  distance,  before  a  gastric  tympanitic  resonance  is  reached. 
This  test  is  available  in  some  cases,  but  not  invariably.  It  r^ 
quires  that  the  apex-beat  shall  be  appreciable  either  by  the  eye 
or  touch,  and  the  presence  of  gas  in  the  stomach.  The  percus- 
sion should  be  light  or  superficial. 

The  signs  furnished  by  percussion,  in  pericarditis,  as  already 
stated,  relate  to  the  eflbsion  of  liquid  incident  to  the  disease. 
Prior  to  eftusion,  and  subsequently,  this  method  of  examination 
does  not  aflbrd  important  information  except  in  a  negative  point 
of  view.  The  presence  of  lymph,  it  is  true,  increases  somewhat 
the  size  of  the  heart,  but  not  to  an  extent  to  give  rise  to  an  ap- 
preciable increase  of  the  area  of  dulness.  The  availability  of 
these  signs  when  the  pericardial  eftusion  is  abundant,  may  be 
impaired  or  destroyed  by  the  coexistence  of  other  morbid  con- 
ditions aft'ecting  the  adjacent  parts.  If  tlie  pericarditis  be  ac- 
companied by  pleurisy  with  effusion,  it  is  difficult,  or  impossible 
to  define  the  dulness  due  to  a  distended  pericardium.  Difficulty 
and  error,  were  the  signs  furnished  by  percussion  to  be  exclu- 
sively relied  upon,  would  be  likely  to  arise,  in  cases  of  an  aneu- 
rismal  sac  at  the  arch  of  the  aorta,  or  a  small  mediastinal  tumor, 
or  even  a  superabundance  of  fat  just  above  the  third  left  carti- 
lage, all  of  which,  in  connection  with  enlargement  of  the  heart, 
may  simulate  the  pyramidal  form  of  the  area  of  dulness  which 
is  characteristic  of  distension  of  the  pericardial  sac.  In  a  pre- 
ceding chapter  I  have  introduced  a  case  of  carcinoma  in  which 
the  pericardial  sac  was  filled  with  the  carcinomatous  product, 
giving  rise  to  the  same  signs  on  percussion  as  the  sac  filled  with 
liquid.* 

1  Vide  page  124. 
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Signs  furnished  by  ausruUnlion. 


The  auBCuttfltory  signs,  in  cases  of  pericarditis,  are  of  groat 
importance  in  their  relations  to  diagnoeia.  It  is  more  especially 
with  resfiect  to  these,  that  the  kuowledge  acquired  witliiu  late 
years  lina  been  so  useful  in  enabling  the  physiciau  to  determine, 
with  positivenesa,  the  existence  of  the  disease.  The  signs  fur- 
nished by  auscultation  relate,  first,  to  the  development  of  new 
or  adventitious  sounds,  generally  known  as  attrition  or  friclion- 
niunnur  ;  second,  to  abnormal  modifications  of  the  heart-sounde ; 
and,  tkir<l,  to  the  respiratory  and  vocal  sounds  in  proximity  to 
the  prsecordial  region. 

The  Bounds  of  attrition  or  friction  are  also  called  exocardial, 
pericartUal,  and  peripheral  sounds.  The  term  friction-murmur 
is  the  most  einiple,  and  sufficiently  expressive.  The  oocurreni* 
of  a  friction-murmur  in  pericarditis  was  first  noticed  by  a 
French  observer,  Collin.  The  sound  observed  by  him,  he  com- 
pared to  the  creaking  of  new  leather  [hruit  de  ouir  neuf),  and 
he  attributed  it  to  an  unnatural  dryness  of  the  inflamed  peri- 
cardium. A  sound  resembling  the  crackling  of  parchment  was 
subsequently  observed  by  Broussais.  But  the  inauguration  i>f 
friction-nmrinur  as  constitutiug  a  frequent  physical  sign  of  peri- 
carditis, is  to  be  dated  from  a  publication  by  Stokes  in  1834. 
The  attention  of  Watson,  of  London,  was  directed  to  theee 
sounds  sinmltaneously  with  Stokes,  and  they  were  shortly  after- 
ward ohacrvod  by  Bnnillaud,  without  liis  being  aware  of  the 
prior  observations  of  his  British  colaborers. 

The  motions  of  the  heart  in  its  contractions  and  dilatations, 
but  more  particularly  its  movements  of  rotation,  involve  friction 
of  the  opposed  pericardia!  surfaces.  But  in  the  normal  condi- 
tion of  the  membrane,  a  frietion-sound,  as  a  rule,  is  not  audible, 
excluBive  of  the  element  of  imjmlsion  in  the  first  sound,  which 
has  been  described  in  Chapter  I  of  this  work.  This  element  io 
some  persons  has  somewhat  of  a  friction  character;  and  I  have 
occasionally  discovered,  in  auscultating  the  heart,  a  slight  rub- 
bing or  grazing  sound  accompanying  the  systole,  when  there 
were  no  grounds  for  suspecting  any  cardiac  disease.  These 
exceptions  to  the  general  rule  do  not  impair  the  practical  value 
of  the  physical  sign  as  an  indication  of  disease.  Tlie  physical 
conditions  necessary  for  the  production  of  a  morbid  frivtioo* 
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murmur,  are  due  to  the  products  of  inflammation  deposited 
upon  the  pericardial  surfaces,  by  which  they  are  roughened  and 
caused  to  adhere,  instead  of  gliding  smoothly  and  noiselessly 
upon  each  other.  These  products  differ  in  ditferent  cases,  and 
in  diiferent  periods  of  the  disease  in  the  same  case,  as  regards 
abundance,  density,  disposition,  &c.  The  character  of  the  fric- 
tion-murmur is  aflTected  by  these  differences,  but  it  is  difficult 
or  impossible  to  determine  for  each  variety  of  sound  a  special 
significance,  by  which  may  be  recognized,  with  precision,  cor- 
responding variations  in  the  physical  conditions.  Like  endo- 
cardial murmurs,  the  sounds  are  sometimes  rough,  and  some- 
times comparatively  soft.  The  latter  convey  the  idea  of  a  gentle 
grazing  or  rubbing;  the  former  are  dstinguished  as  grating, 
scraping,  or  rasping  sounds,  and  denote  a  more  abundant  and 
dense  deposit  of  lymph.  The  creaking  sound  described  by 
Collin  has  been  attributed  to  the  stretching  of  lymph  which 
has  led  to  partial  adhesions.  Walshe  thinks  that  it  may  be 
produced  when  the  surfaces  are  so  closely  agglutinated  that 
attrition  or  separation  is  physically  impossible,  being  caused  by 
the  bending  and  crumpling  of  tough,  false  membranes.  Occa- 
sionally, according  to  this  observer,  the  sounds  have  a  clicking 
character.  A  continuous  rumbling  sound  is  sometimes  heard, 
supposed  to  be  due  to  the  presence  of  a  small  quantity  of  liquid 
with  which  soft  lymph  is  commingled.  A  churning  or  splash- 
ing sound  occurring  after  a  penetrating  wound  of  the  chest, 
causing  a  sn\all  aperture  into  the  pericardium,  was  described  to 
me  by  Dr.  Knapp,  of  Louisville,  due  probably  to  the  escape  of 
a  small  quantity  of  blood  into  the  pericardial  sac.  To  attempt 
to  describe  all  the  varieties  of  friction-murmur,  and  apply  to 
them  different  names,  would  render  the  subject  needlessly  com- 
plicated. It  is  important  to  know  the  diversities  of  character 
which  they  assume,  only  so  far  as  this  knowledge  is  instrumental 
in  aiding  in  their  recognition  at  the  bedside. 

A  friction-murmur  may  accompany  the  systolic  and  diastolic 
movements  of  the  heart,  separately  or  combined.  In  the  great 
majority  of  instances  it  accompanies  both  movements,  or,  in  other 
words,  it  is  double.  Hence,  it  was  described  by  Watson  under 
the  name  "  to-and-fro  rubbing  sound."  When  single,  it  is  gen- 
erally systolic.  A  diastolic  friction-murmur  occurring  alone 
must  be  exceedingly  rare.  A  double  murmur  may  be  heard  in 
certain  situations,  and  only  a  single  murmur  in  other  situations. 


IITFLAMMATOBT    AFTSCTIOITS    OT    THR    RIAItT. 


The  intensity  varies  iii  diiFerent  eases,  and  even  at  differeot 
periods  iu  the  same  ease,  within  wide  limits.  In  some  cases  bo 
faint  as  to  be  discovered  only  with  the  closest  attention,  it  is, 
in  other  cases,  sufficiently  loud  to  be  heard  with  the  ear  re- 
moved at  a  short  distance  from  the  stethoscope.  The  systoUt- 
friction-murmur  may  be  intense,  and  the  diastolic  comiiaralively 
feeble.  The  converse  of  this  must  be  rare.  The  intensity  will 
depend,  in  a  great  measure,  upon  the  physical  conditions  which 
give  rise  to  the  sound;  but  also  upon  the  force  of  the  heart's 
movements.  Variation,  in  the  latter  respect,  at  difl'erent  times 
in  the  same  case,  will  affect  the  intensity  of  the  sound.  Bleed- 
ing and  debilitating  remeiiies,  by  weakening  the  heart,  have 
been  observed  to  lessen  the  intensity  in  a  marked  degree.  On 
the  other  hand,  the  intensity  is  notably  great  when  pericarditis 
supervenes  on  hypertrophy  of  the  heart. 

Under  what  circumstances  is  friction-murmur  developed  within 
the  pericardium,  in  cases  of  ]>ericarditis?  In  onier  for  its  pro- 
duction, the  visceral  and  parietal  surfaces  must,  of  course,  come 
into  contact  during  the  movements  of  the  heart.  The  accumu- 
lation of  liquid  in  the  pericardial  sac  separates  these  surfaces  to 
a  greater  or  less  extent,  but  does  not  necessarily  prevent  them 
from  corning  into  contact.  The  movements  of  the  heart  inny 
bring  these  surfaces  together  at  certain  points,  and,  in  a  recum- 
bent fwsition,  the  organ  naturally  gravitates  to  the  bottom  of  the 
liquid,  and  rests  upon  the  depending  portion  of  the  sac.  Hence, 
friction-murmur  is  by  no  means  uniformly  arrested  by  an  ahiin- 
dant  liquid  effusion.  It  is  observed  in  some  cases  in  wliich  tie 
quantity  of  liquid  is  extrenlely  large.  In  many,  perhaps  in  the 
majority  of  cases,  however,  it  disappears  during  the  ijeriod  of 
effusion,  pi-obably  owing  to  weakness  of  the  heart's  action,  ami 
not  to  an  entire  separation  of  the  i)ericardial  surfaces.  It  occurs 
anterior  and  subsequent  to  the  [Acriod  of  effusion,  It  may  1« 
deve!o[ied  very  soon  after  the  commencement  of  the  diseaec 
Walshe  states  that  it  was  detected  in  a  ease  iu  which  fatal  |*r- 
foration  of  the  (i>sophagus  and  jtericardiura  was  produceil  in  fJ)« 
attempt  to  swallow  a  sword,  thirty  minutes  after  the  accident. 
Here,  it  was  probably  due  to  the  presence  of  blood  in  the  i>eri- 
cardial  sac.  I  have  observed  it  well  marked  six  honra  after  the 
sudden  occurrence  of  pain  and  other  symptoms  denoted  an  at- 
tack of  pericarditis.  It  is  rare  that  patients  are  seen  at  an  ear- 
lier period  in  the  disease.     In  that  case,  the  disease  was  duviil- 
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oped,  in  hospital,  in  connection  with  renal  disease.  It  has  been 
supposed  to  occur  prior  to  the  exudation  of  lymph,  and  to  be 
dependent  on  dryness  of  the  membrane.  This  is  conjectural. 
Walshe  states  that  he  has  known  mere  vascularity  of  a  very 
small  surface,  without  a  particle  of  lymph,  to  produce  a  faint 
rubbing  noise.  This,  however,  is  sometimes  observed  when  the 
membrane  may  be  presumed  to  be  entirely  healthy.  As  a  rule, 
to  which  there  are  very  few  exceptions,  the  presence  of  a  friction- 
murmur  implies  the  exudation  of  lymph  in  more  or  less  abun- 
dance. Moreover,  as  a  rule,  a  friction-murmur  is  developed 
whenever  exudation  of  lymph  takes  place  and  continues  up  to 
the  period  of  effusion,  if  not  into  this  period.  The  value  of  the 
sign  in  diagnosis  depends,  in  a  great  measure,  on  this  important 
fact.  Clinical  observation  shows  that  the  absence  of  a  friction- 
murmur  in  pericarditis,  if  auscultation  be  employed  with  care 
from  an  early  period  of  the  disease,  is  a  rare  exception  to  the 
general  rule.  When  not  observed,  assuming  proper  care  and 
ability  in  the  observer,  it  is  probable  that,  in  most  instances,  it 
existed  pri6r  to  the  case  coming  under  observation.  It  may  soon 
disappear,  after  becoming  developed,  in  consequence  of  weakness 
of  the  heart  and  the  presence  of  liquid  effusion.  Walshe  states 
that  he  has  known  it  to  appear  and  disappear  finally,  within  the 
space  of  six  hours.  If  it  disappear  during  the  period  of  effusion, 
it  often  returns  after  the  liquid  is  absorbed,  and  the  pericardial 
surfaces  again  come  freely  into  apposition.  This  returning  fric- 
tion-murmur, in  conjunction  with  the  physical  signs  obtained  by 
percussion,  becomes  evidence  of  the  removal  of  the  liquid,  and  is, 
therefore,  of  favorable  omen.  It  is,  however,  less  constant  at 
this  period  than  during  the  period  preceding  eflusion,  in  this  re- 
spect differing  from  the  friction-sounds  incident  to  pleuritis,  the 
latter  being  developed  much  oftener  after,  than  before,  the  stage 
of  effusion.  The  character  of  the  sound  developed  in  the  third 
period  of  the  disease  may  difier  from  that  in  the  first  period. 
If,  prior  to  effusion,  it  was  rubbing,  grazing,  or  churning,  it  may 
become,  after  absorption,  rasping,  grating,  or  creaking.  Adhe- 
sion of  the  pericardial  surfaces  generally  arrests  the  sound,  but 
this  rule  is  not  invariable.  Stretching  of  newly-formed  tissue 
and  bending  of  the  exudation-matter,  may  give  rise  to  a  creaking 
sound.  The  disappearance  of  the  sound  may  be  abrupt  or  grad- 
ual, generally  the  latter.     Like  pleural  friction-murmur,  it  may 
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coutinue  for  a  considerable  time  after  convalescence  and  aiiparent 
recovery.  Walshe  refers  to  an  inatiince,  under  his  observation, 
of  its  persistence  for  three  months,  continuing  toug  after  tlifl 
patient's  discharge  from  tlie  hospital,  and  when  he  seemed  to  be 
perfectly  restored  to  health. 

Friction-murmur  ia  to  be  discriminated  at  the  bedside  from 
endocardial  mnrmurs.  With  proper  care,  and  an  acquaintann 
with  the  differential  points  involved  in  the  discrimination,  tbe 
instances  are  rare  in  which  a  practical  auscultator  ia  much  em- 
barrassed in  making  this  discrimination.  In  many  instance) 
the  character  of  the  sound  is  sutficient  to  mark  the  diatinvtioD. 
The  sound  conveys  to  the  mind  the  idea  of  the  rubbing  tngetfaer 
of  rough  surfaces.  This,  however,  is  by  no  means  to  be  relied 
upon  to  the  exclusion  of  other  distinctive  points.  A  rough  val- 
vular nmmmr  sometimes  simulates  closely,  as  far  as  the  charac- 
ter of  tlie  sound  is  concerned,  a  friction-murmur.  Other  point! 
are  to  be  taken  into  account.  A  friction-murmur  is  geuenillj 
double,  that  is,  systolic  and  diastolic.  This  is  not  a  distinctive 
point,  inasmuch  as  a  systolic  and  diastolic  murmur  exist  wbe-n- 
ever  an  aortic  regurgitant  aud  an  aortic  direct  murmur  are  com- 
bined. Points  of  greater  importance  relate  to  the  loc-alisation 
and  ditfnsion  of  a  friction-murmur  considered  relatively  to  endo- 
cardial murmurs.  A  friction-munnur  ia  usually  limited  within 
the  space  occupied  by  the  heart.  It  very  rarely  extends  beyond 
the  borders  of  the  organ.  In  general,  it  abruptly  ceases  when 
the  stethoscDjje  is  removed  but  a  short  distance  without  the 
boundaries  of  the  heart,  althimgh  it  may  be  quite  intense  every- 
where within  the  limits  of  the  pnecordia.  With  certain  of  the 
endocardial  murmurs  the  rule  is  otherwise.  They  are  generally 
heard  with  greater  intensity  at  points  removed  from  the  heart, 
than  over  the  heart  itself.  An  aortic  direct  murmur  is  loudMt 
above  the  base  of  the  organ,  in  the  second  intercostal  space,  A 
mitral  regurgitant  murmur  is  usually  most  intense  to  the  left 
of  the  apex.  Both  these  murmurs  are  often  diffused  to  a  con- 
siderable distance  from  the  heart,  the  former  as  far  as  the  caro- 
tids, and  the  latter  not  infrequently  over  the  left  lateral  amJ 
posterior  surfaces  of  the  chest.  The  maximum  of  intensity  of  a 
pericardial  friction-murmur  is  generally  over  the  hotly  of  the 
heart,  within  the  superficial  cardiac  region.  It  is  frei[uently 
limited  to  this  region,  or  even  to  a  portion  of  it,  which  may  W 
either  towards  the  base  or  aijex,  ofteuer  the  former  when  it  u 
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thus  circumscribed.  A  friction-raurmur  does  not  observe  rhyth- 
mical relations  to  the  heart-sounds  as  do  endocardial  murmurs. 
An  endocardial  murmur  has  a  certain  connection  with  one  of 
the  sounds  of  the  heart,  and  this  connection  is  uniformly  main- 
tained. A  friction-murmur,  on  the  other  hand,  frequently  occurs 
discordantly,  as  regards  the  heart-sounds,  varying  in  rhythm 
irrespective  of  the  latter.  Variableness  is  a  distinctive  trait  of  a 
friction-murmur,  as  compared  with  endocardial  murmurs.  The 
latter  undergo  but  little  change  with  successive  beats  of  the 
heart ;  while  the  former  vary,  even  during  the  time  occupied  in 
an  examination,  as  regards  intensity,  the  occurrence  of  one  or 
two  sounds  with  a  single  beat,  the  character  of  the  sound  as 
regards  roughness  and  softness,  the  situation  in  which  it  is 
loudest,  &c.  Its  variableness,  as  regards  duration  is  distinctive. 
Endocardial  murmurs  are  generally  persisting.  The  latter  are 
rarely  attected  materially  by  change  in  the  position  of  the  pa- 
tient. A  friction-murmur  is  not  only  more  intense  in  certain 
positions  than  in  others,  but  it  is  sometimes  heard  only  when 
the  body  is  in  a  particular  posture.  Thus,  it  may  be  apparent 
when  the  patient  lies  on  the  back,  and  disappear  when  he  is  sit- 
ting, or  vice  versd.  Its  intensity  may  be  increased  or  diminished 
by  inclining  the  body  backwards  or  forwards.  The  explanation 
of  this  is,  that  in  certain  positions  the  pericardial  surfaces  are 
brought  into  contact  at  points  where  the  physical  conditions  are 
most  favorable  for  the  production  of  sound.  These  variations 
in  different  positions  are  observed  more  especially  when  more  or 
less  liquid  eflusion  is  contained  within  the  pericardial  sac.  A 
friction-murmur  may  be  discovered  by  auscultating  in  different 
positions,  when,  were  the  examination  limited  to  one  position, 
it  would  fail  to  be  apparent.  Another  distinctive  circumstance 
is  the  apparent  proximity  to  the  ear  of  the  auscultator.  It  seems 
to  be  superficially  seated,  resembling  often  the  sound  produced 
by  friction  of  the  clothing  upon  the  stethoscope.  This  resem- 
blance is  sometimes  so  striking  that  the  observer  looks  to  see 
whether  the  sound  be  not  actually  thus  produced.  An  excep- 
tion to  this  rule  is,  when  a  friction-murmur  is  produced  on  the 
posterior  surface  of  the  heart.  On  the  other  hand,  endocardial 
murmurs,  as  a  rule,  appear  to  emanate  from  points  more  removed 
from  the  ear,  or  situated  deeper  within  the  chest.  This  is  a  highly 
distinctive  point.  Finally,  as  indicated  first  by  Sibson,  firm 
pressure  with  the  stethoscope  is  found  generally,  but  more  espe- 
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cially  ill  j-ouiig  subjects,  to  inteneify  notably  a  frk'tion-ni«nn«r. 
It  does  this  pai-tly  by  increasing  the  conduction,  and  in  part  by 
displacing  the  stratum  of  liquid,  bringing  the  pericardial  surfaci-a 
into  closer  apjwssition,  and  rendering  the  walla  of  the  cheet  more 
reflisting.  In  this  way,  a  friction-murmur  which  has  disappeared 
in  conecqueuce  of  effusion,  may  sometimeB,  atvording  to  yibson, 
be  reproduced.  An  effect  of  pressure  ia  sometimes  to  change 
the  character  of  the  sound,  converting  it  from  a  Hoft  to  a  rough 
sound.  Endocardial  mummrs  are  not  intensified  to  the  same 
extent  by  pressure.  It  is  incorrect  to  say  that  they  art;  in  no 
degree  intensified.  Their  intensity  is  augmented  in  so  far  as 
the  conduction  is  increased.  It  is  in  this  way  alone  that  pres- 
sure intensifies  endocardial  murmurs.  This  difference  consti- 
tutes an  important  point  of  distinction. 

Attention  to  the  foregoing  circumstances  renders,  in  most 
inetancee,  the  discrimination  between  friction-sounds  and  endo- 
cardial nmrmnra  sufficiently  easy.  It  is,  however,  to  be  home 
in  mind  that  endocardial  nmrmurs  and  a  pericardial  friction- 
murnmr  are  frequently  present  in  combination,  pericarditis  co- 
existing with  endocarditis,  or  the  heart  being  affected  with  val- 
vular lesions  antecedently  to  the  development  of  the  pericarditis. 
It  lias  been  supposed  that  the  deposit  of  lymph  at  the  base  of 
the  heart  and  alwut  the  large  vessels  within  the  pericardiuiu, 
or  the  acconiulation  of  a  large  quantity  of  liquid,  may  sonietiniK 
give  rise,  by  pressure  on  the  vessels,  to  endocardial  murmur. 
This  is  doubtful.  The  frequent  combination  of  the  latter  with 
the  physical  signs  of  pericarditis  is  to  be  exjilained  by  the  co- 
existence of  endocardial  intiammation,  or  of  valvular  lesioiw. 
With  a  knowledge  of  the  differential  jioints  involved  in  dis- 
criminating a  friction-murmur  from  endocardial  murmnrs,  the 
coexistence  of  the  latter  with  the  former  docs  not  occonon 
embarrassment.  On  the  contrary,  the  points  which  are  distino- 
tive  of  a  friction-murmur  are  in  stronger  relief  when  endocardia 
murmui-s  are  associated.  It  is  useful  to  consider  that  a  doable 
friction-nmrmur  can  only  be  confounded  with  either  an  aortto 
direct  or  a  mitral  systolic  and  an  aortic  regurgitant  murmur 
existing  in  combination.  Of  endocardial  murmui-s,  the  two 
first  of  these  only  are  systolic,  and  the  last  is  the  only  truly 
diastolic  endocardial  mnrnmr.  Bearing  these  facts  in  mind,  in 
cases  of  any  doubt  or  difficulty,  these  endocardial  murmurs  may 
either  be  excluded,  or  their  existence  determined,  by  directing 
attention  to  their  distinctive  characters. 
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A  pericardial  murmur  is  to  be  discriminated  from  a  murmur 
produced  by  the  rubbing  together  of  the  pleural  surfaces.  A 
pleural  and  a  pericardial  friction-murmur  may  be  combined, 
since  pleuritis  and  pericarditis  are  not  infrequently  associated. 
The  pleural  murmur  caused  by  tlie  respiratory  movements  is 
readily  distinguished  from  the  pericardial,  by  the  diiference  in 
rhythm.  A  simple  expedient  serves  to  remove  any  doubt  as  to 
whether  it  depends  on  the  action  of  the  heart  or  lungs,  namely, 
causing  the  patient  to  suspend,  for  a  moment,  the  acts  of  breath- 
ing ;  if  the  murmur  persist,  it  is  of  cardiac  origin. 

But  a  pleural  friction-murmur  may  be  produced  by  the  action 
of  the  heart.  The  friction  here  is  without^  instead  of  being 
within  the  pericardial  sac.  Addison,  Stokes,  and  others,  have 
reported  cases  exemplifying  the  occasional  production,  in  cases 
of  pleuritis,  of  a  cardiac  pleural  friction-murmur^  which  may 
lead  the  auscultator  into  the  error  of  supposing  that  pericarditis 
exists  when  there  is  no  cardiac  disease.  I  can  bear  testimony 
to  this  liability  to  error.  In  a  case  of  pleurisy,  with  consider- 
able effusion,  which  came  under  my  observation  in  the  New 
Orleans  Charity  Hospital,  a  well-marked,  pretty  intense,  and 
rough  cardiac  friction-sound  was  apparent  in  the  prsecordia.  It 
continued  when  the  respiratory  movements  were  suspended.  It 
existed  within  an  area  from  three  to  four  inches  in  diameter, 
and  w^as  noted  to  extend  somewhat  beyond  the  left  border  of 
the  heart.  It  varied  in  intensity  with  different  beats  of  the 
heart,  and  with  occasional  beats  was  wanting.'  It  was  some- 
times double  and  sometimes  single,  in  the  latter  case  being 
systolic.  It  was  intensified  by  firm  pressure  with  the  stetho- 
scope. It  wa«  most  marked  at  the  end  of  a  deep  inspiration. 
This  sound  continued  for  several  days,  and  was  listened  to  by  a 
large  number  of  physicians  and  studenti^,  who  were  accustomed 
to  visit  the  ward,  as  an  excellent  specimen  of  a  pericardial  fric- 
tion-murmur. Delirium  tremens  was  developed  in  the  case,  and 
the  patient  died.  I  expected  to  find  pericarditis  associated  with 
the  pleurisy,  but,  on  examination,  after  death,  the  pericardial 
sac  contained  a  moderate  quantity  of  transparent  serum,  and 
the  membrane  was  perfectly  healthy.  The  heart  was  in  all  re- 
spects normal ;  the  endocardium  presented  a  natural  appearance, 
and  no  valvular  lesions  existed.  The  left  pleural  sac  contained 
a  large  quantity  of  turbid  serum.  The  lung  extended  down- 
ward, in  front  to  the  level  of  the  nipple.     It  was  connected  by 
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tender  adhesions  to  the  outer  surface  of  the  pericardium,  and  the 
coBfal  and  pleural  flurfacea  were  also  united  hy  tender  adht'sions. 
The  friction-niurmur  was  evidently  produced  either  by  the  niU- 
bing  together  of  the  outer  surface  of  the  fibrous  sac  inclosing 
the  heart  against  the  adjacent  lung;  (which  overlaid  the  heart), 
OP  of  the  opposed  pleural  sui-facea  above  the  heart.  In  vJewof  thia 
case, I  am  prepared  to  cofteur  in  the  ojiinion  of  Addison,  that "  au»- 
cultation  will  not  always  enable  us  to  distinguish  a  frietiou-eoniid 
produced  within,  from  a  friction-sound  produced  without  the  peri- 
cardial sac.'"  Walshe  gives  the  following  as  the  circumstances 
which  argue  in  favor  of  a  frielJon-niurmur  of  cardiac  rhythm 
being  of  pleural,  and  not  of  pericardial,  origin :  "  The  liniitRtion 
of  the  sound  to  either  edge,  generally  the  left,  of  the  cardiac 
region;  fixity  in  one  or  more  particular  spots;  cessation  oorn- 
plete,  or,  what  is  more  common,  occasional,  with  certain  heats  of 
the  heart,  when  the  breath  is  held ;  and  marked  unsteadiness  in 
the  intensity  and  (juality  of  the  friction-sound."  These  circum- 
stances were  not  fully  available  for  the  discrimination  in  the 
case  which  I  have  cited.  It  may  be  added  to  the  account  of 
the  case  that,  in  making  clinical  remarks,  attention  was  called 
to  the  occasional  occurrence  of  a  cardiac  pleural  frictioii-munnur, 
hut  I  confess  that  I  did  not  regard  the  case  as  furnishiag  an 
illustration  till  the  chest  was  examined  after  death.  The  eound 
was  not  limited  to  the  edge  of  tiie  cardiac  region,  but  was  beard 
over  an  area  of  from  three  to  four  inches  in  diameter.  It  ex- 
tended, however,  beyond  the  left  border  of  the  heart.  It  did 
not  ceaee  when  the  breath  was  held,  but  it  was  most  marlced  at 
the  end  of  a  full  inspiration,  while  a  jiericardial  friction-muroHir 
is  usually  most  marked  at  the  end  of  the  act  of  espiradoo. 
"  Unsteadiness  in  the  intensity  and  quality  of  the  friction-eoattd" 
certainly  characterizes  a  true  ^tericardial  friction-sound  in  certain 
cases. 

In  conciusioa,  a  true  pericardial  friction^ound,  as  regards  diag- 
nostic significance,  is,  perhaps,  the  most  definite  and  retiable 
of  all  the  signs  obtained  by  physical  exploration  of  the  vbest. 
Exclusive  of  cases  in  which  the  pericardium  is  perforated,  8o  thftt 
a  small  qnantity  of  blood  escapes  into  the  sac  (which  isootnectt- 
sarily  followed  by  infiammatiuo),  it  is  pathognomonic  of  peri- 
carditis. 


<  Guy'a  Uuepilal  Bvporta,  tqI.  iv.     Frum  BellinghBin,  op.  c 


AUSCULTATION    IN    ACUTE    PERICARDITIS.  873 

Since  the  publication  of  the  first  edition  of  this  work,  I  have 
met  with  two  cases  in  which  a  cardiac  friction-murmur  pro- 
duced outside  of  the  pericardial  sac,  was  recognized  as  such, 
during  life,  and  verified  by  examinations  after  death.  In  one 
of  these  cases  the  patient  had  pneumonia  aflfecting  the  whole  of 
the  left  lung.  A  friction-murmur  with  cardiac  rhythm,  con- 
tinuing when  the  respirations  were  suspended,  was  considered 
as  produced  outside  of  the  pericardial  sac,  because  there  was 
no  evidence  of  pericardial  effusion,  and  the  murmur  was  limited 
to  the  left  border  of  the  heart.  The  autopsy  showed  no  evi- 
dence of  pericarditis,  and  the  pleural  exudation  was  so  situated 
that  the  production  of  the  murmur  outside  of  the  pericardium 
was  intelligible.  The  immediate  cause  of  death  in  this  case 
was  the  formation  of  a  heart-clot  in  the  right  cavities  of  the 
heart.  The  following  account  of  the  second  case  was  noted  at 
the  time  of  its  occurrence.  A  patient,  aged  about  45,  was  ad- 
mitted into  Bellevue  Hospital  ten  days  before  his  death.  He 
was  much  prostrated,  and  presented  the  signs  of  solidification 
of  lung  over  the  middle  third  of  the  chest  on  the  left  side  in 
front  and  behind.  The  expectoration  was  fetid,  and  pulmonary 
gangrene  was  suspected.  He  failed  progressively,  and  lay  in  a 
semi-sonmolent  state,  but  complaining  of  no  pain  in  the  head. 
The  day  before  his  death  my  attention  was  called  to  a  cardiac 
murmur  which  had  not  before  been  discovered.  The  murmur 
was  evidently  due  to  friction ;  it  was  double,  superficial,  and 
intensified  by  pressure.  It  served  to  illustrate  a  cardiac  friction- 
murmur  to  one  of  my  private  classes  in  auscultation.  It  was 
limited  to  a  small  space,  on  the  left  of  the  sternum,  between  the 
second  and  fourth  ribs,  the  space  in  this  situation  being  on  the 
confines  of  the  prtecordia.  There  was  no  evidence  of  liquid  in 
the  pericardial  sac.  In  view  of  the  situation  and  limitation  of 
the  murmur,  the  existence  of  pulmonary  disease  in  that  situa- 
tion, and  the  absence  of  pericardial  efiusion,  I  predicted  that 
the  murmur  would  be  found  to  be  a  cardiac  pleural  friction- 
murmur.  The  autopsy  showed  that  at  the  situation  where  the 
murmur  was  heard,  there  was  a  pulmonary  cavity.  The  pleura 
which  formed  a  portion  of  the  wall  of  this  cavity  was  adherent 
to  the  pericardial  sac,  and  the  lungs  were  adherent  to  the  tho- 
racic walls  at  this  point.  The  lungs  were  not  tuberculous,  and 
the  cavity  was  doubtless  due  to  circumscribed  gangrene.  The 
inner  surfaces  of  the  cavity  were  in  apposition  over  a  space  of 
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the  size  of  half  a  dollar.  The  relation  of  the  walls  of  the 
cavity  were  such  ns  to  render  it  evident  that  the  niHrnior  wa» 
produced  hy  the  rubbing  together  of  its  inner  anrfacea.  There 
was  no  evidence  of  pericarditis,  and  the  heart  was  free  front 
valvular  lesions.  Examination  of  the  head  revealed  the  exist- 
ence of  chronic  meningitis.  This  ease  is  interesting  from  the 
fact  that  the  cardiac  friction-murmur,  allhough  producetl  out- 
eide  of  the  ])erieardial  sac,  was  not  a  cardiac  pleural  frictiou- 
mnrmur,  being  produced  within  the  pulmonary  cavity.  In  this 
respect  the  case  is  irerhape  unique. 

The  heart-sounds  undergo  certain  abuormal  modifications  in 
pericarditis.  Early  in  the  disease,  prior  to  liquid  ettVision,  either 
they  are  not  matenally  aitected,  or  they  are  intensitie<l  by  the 
excited  action  of  the  heart.  An  abundant  accumulatinn  of 
liquid  occasions  marked  nKMlificaticna,  more  eB[)ecia]ly  of  the 
first  or  systolic  sound.  The  impulsion  of  the  apex  against  the 
thoracic  walla  being  either  prevented  or  greatly  weakened,  the 
element  of  Ihe  tirst  sound,  which  has  Ijccn  designated  the  ele- 
ment of  impulsion,  is  imjMiired  or  lost ;  the  valvular  element  is 
left  isolated,  or  it  becomes  predominant.  Hence,  the  first  sound 
ia  enfeebled  and  shortened,  resembling  the  second  sound  in 
quality  and  duration.  The  second  sound  is  affected  only  as 
regards  intensity,  nnd,  in  this  respect,  less  than  the  first  sound. 
The  second  sound  over  the  whole  pneeordia  is  the  accentuated 
sound;  it  ia  sometimes  the  only  sound  discoverable,  the  first 
sound  being  suppressed.  The  niusuular  weakness  of  the  heart, 
arising  from  compression  aud  the  paralyzing  influence  of  thv 
pericardial  inflammation,  favors  these  eit'ects.  Both  sounds 
appear  to  be  further  removed  from  the  ear  than  in  health. 
This  sense  of  distance  ia  moat  marked  when  the  patient  lies  on 
the  back,  because  the  heart  ia  then  actually  further  removed 
from  the  anterior  walls  of  the  chest.  The  apparent  diatanM 
diminishes  perceptibly  when  the  sitting  posture  is  assumed,  and 
Btiil  more  when  the  patient  leans  forward.  After  the  absorptin 
of  the  liquid,  the  normal  characters  of  the  sounds  return,  faccept 
so  far  as  they  may  be  modified  by  weakness  of  the  heart.  In 
these  remarks,  it  is  assumed  that  valvular  lesions  u  re  not  present. 
These  will,  of  course,  be  likely  to  aiieet  the  sounds  of  the  heart, 
irrespective  of  the  pericarditia. 

Auscultation  of  the  respiration  and  voice  may  be  employed, 
in  conjunction  with  percussion,  iu  determining  the  apace  ocoOi- 
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pied  by  the  pericardial  sac  when  distended  with  liquid.  The 
limits  to  which  the  respiratory  murmur  extends  in  a  direction 
toward  the  prsecordia  in  a  measure  serve  to  define  the  boun- 
dary of  this  space ;  if  these  limits  coincide  with  the  dulness  on 
percussion,  the  two  methods  mutually  confirm  each  other,  as 
regards  the  accuracy  of  their  respective  results.  But  vocal  reso- 
nance is  more  available  for  this  purpose  than  the  respiratory 
murmur.  It  is  found  to  cease  abruptly  where  dulness  or  flat- 
ness gives  place  to  vesicular  resonance  on  percussion.  These 
difterent  classes  of  signs,  thus,  concur  in  delineating  the  line  of 
demarcation  between  the  lungs  and  j)ericardium.  This  applica- 
tion of  auscultation  presupposes  that  the  lungs  are  free  from 
disease.  Auscultation  of  the  respiration  and  voice  is  obviously 
important  in  determining  the  nature  and  extent  of  pulmonary 
afiections  which  may  be  associated  with  pericarditis. 

Siffjis  furnished  by  palpation. 

m 

These  are  important  in  the  diagnosis  of  pericarditis.  Prior  to 
the  stage  of  efiusion,  the  beating  of  the  heart  may  be  found,  on 
palpation,  to  be  abnormally  forcible,  violent,  diflFused  over  a 
larger  area  than  in  health,  and  sometimes  tumultuous.  The 
action  of  the  heart,  as  thus  ascertained,  may  be  in  striking  con- 
trast with  the  pulse.  Hope  enjoined  the  rule  of  habitually 
placing  the  hand  upon  the  prrecordia  in  all  cases  of  disease,  in 
order*  that  attention  may  be  directed  to  the  heart  in  instances 
in  which,  from  the  absence  of  obvious  symptoms  referable  to 
that  organ,  cardiac  disease  is  liable  to  be  overlooked.  By  ob- 
serving this  rule,  pericarditis  may  sometimes  be  discovered 
earlier  than  would  otherwise  be  the  case.  A  practical  object  in 
examining  the  prajcordia,  by  palpation,  prior  to  efl^usion,  is  en- 
forced by  Walshe,  viz.,  to  determine  the  situation  of  the  apex- 
beat  with  reference  to  subsequent  comparisons.  When  eftusion 
takes  place,  the  aj^ex  of  the  heart  is  raised  and  carried  to  the 
left.  The  point  of  apex-beat  which,  prior  to  eftusion,  was  situ- 
ated in  the  fifth  intercostal  space,  may  be  found,  after  efiusion 
has  occurred,  to  be  raised  to  the  fourth  intercostal  space  and 
carried  to  the  vertical  line  of  the  nipple,  or,  possibly  beyond 
this  line.  This  change,  taken  in  connection  with  other  sii^^ns,  is 
significant  of  pericardial  eftusion ;  but  it  must  be  recollected  that 
causes  other  than  pericardial  eftusion  alter,  in  the  same  way,  the 
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point  of  aiiex-l.ieat,  for  exnmple,  tympanitic  distonsion  of  the 
stomach.  An  abundant  accumulation  of  liquid  suppresses  all 
imjmlae.  When  the  beat  is  found  to  disappear,  after  the  pres- 
ence of  liriiiid  has  beeu  already  determined,  an  increased  accu- 
mulation 19  to  be  inferred ;  afterward,  as  abBorptiou  of  the  liquid 
goes  ou,  the  heart's  impulse  becomes  again  appreciable,  at  first 
elevated  above  its  normal  jweition,  and  it  may,  or  it  may  not, 
subsequently  fall  to  the  jioint  where  it  was  felt  prior  to  the  effn- 
eion  of  liquid.  It  is  to  be  home  in  mind  that  various  morbid 
conditions,  other  than  pericardial  effusion,  may  cause  suppres- 
sion of  the  apex-beat;  such  as  pleuritic  effusion,  pulmonary 
emphysema,  dilatation  of  the  heart,  fatty  degeneration,  &c. 
Excluding  these,  the  following  eeries  of  events,  occurring  sue- 
cessivelj  in  connection  with  other  signs  denoting  pericarditis, 
become  highly  diagnostic:  increased  force  of  the  apex-beat,  fol- 
lowed by  diminished  force,  the  jioint  where  it  ie  felt  raised  and 
carried  to  the  left,  suppression  of  the  beat,  and  its  subsoquenl 
reappearance  at  or  somewhat  above  the  point  where  it  is  felt  in 
health. 

A  physical  sign  determined  by  palpation  is  a  sensible  vibmtion 
of  the  thoracic  walls  in  the  pneeordial  region,  caused  by  friotion 
of  the  pericardial  surfaces  roughened  iiy  an  abundant  deposit  of 
dense  lymph.  The  sensation  communicated  to  the  hand  is  aiml- 
ogous  to  that  which  accompanies  a  friction-murmur  due  to  the 
respiratory  movements  in  anme  cases  of  pleuritis.  This  sigii, 
first  described  by  Stokes,  is  called  the perirardial /rtction-fii-mitas. 
It  is  produced  by  the  same  physical  conditions  which  give  rise 
to  friction-mnrmur,  and  it  is  always  accompanied  by  the  latter. 
It  occurs,  however,  only  iu  a  certain  proportion  of  the  cases  in 
whifh  a  friction-murmur  is  heard,  and  it  rarely  continues  as  loni[ 
as  the  latter.  It  requires  a  greater  degree  of  roughness  of  tlie 
pericardial  surfaces  than  always  obtains  in  pericarditis,  and, 
also,  a  certain  anionut  of  vigor  in  the  heart "s  movements.  It 
occurs  prior  to  the  period  of  effusion,  but  very  rarely  after  Uiii 
period,  the  movements  of  the  heart,  at  this  stage  of  the  di«eaa»i 
not  being  snfliciently  strong  to  produce  it.  It  is  not  incompatible 
with  a  small  amount  of  liquid  effusion,  but  it  invariably  ceuet 
when  the  quantity  of  liquid  is  large.  It  is  not  to  be  confounded 
with  the  purring  thrill  which  occurs  in  connection  with  valvular 
lesions.  It  is  also  to  be  discriminated  from  pleural  tactile  fremi- 
tus.   The  latter  being  produced  by  the  respii-atory  nioreinentj, 


INSPECTION    IN    ACUTE    PERICARDITIS.  877 

ceases  when  respiration  is  suspended ;  while  pericardial  fremitus, 
being  produced  by  the  movements  of  the  heart,  is  not  arrested 
by  holding  the  breath.  The  sensation  of  rubbing,  or  friction, 
distinguishes  it  from  purring  thrill.  As  a  physical  sign,  the 
significance  of  tactile  pericardial  fremitus  is  neither  more  nor 
less  than  that  of  a  rough  friction-murmur. 

It  is  stated  by  Walshe  that  when  the  pericardial  sac  contains 
a  certain  quantity  of  liquid,  the  heart's  impulse  is  sometimes 
felt  after  the  systolic  sound  is  perceived  by  the  ear,  a  distinct 
interval  separating  these  events  which  in  health  occur  syn- 
chronously. 

Signs  furnished  hy  inspection. 

During  the  stage  of  liquid  effusion,  if  the  pericardial  sac  be 
considerably  distended,  an  unnatural  prominence  or  arching  of 
the  pnecordial  region  is  sometimes  apparent  to  the  eye,  especially 
if  the  subject  be  young.  This  sign  of  pericardial  effusion  was 
first  pointed  out  by  Louis.  It  is  less  frequent  and  marked  in 
cases  of  acute  pericarditis,  than  when  the  disease  assumes  a 
chronic  form,  with  a  very  large  accumulation  of  liquid.  The 
effects  of  great  distension  of  the  pericardium,  as  determined  by 
the  different  methods  of  exploration,  will  be  noticed  under  the 
head  of  chronic  pericarditis.  Whenever  the  accumulation  is 
sufficient  to  occasion  an  obvious  projection  of  the  prsecordia,  the 
intercostal  spaces  are,  at  the  same  time,  widened  and  raised  to 
the  level  of  the  ribs.  These  appearances  are  limited  to  a  space 
on  the  chest  corresponding  to  that  which  the  distended  peri- 
cardium occupies;  and  the  prominence  may  present,  indistinctly, 
an  outline  of  the  pyriform  shape  of  the  pericardial  sac.  Under 
these  circumstances,  the  impulse  of  the  heart  is  rarely  either 
seen  or  felt,  a  fact  which  serves  to  distinguish  prominence  of  the 
pnecordia  produced  by  pericardial  effusion,  from  that  due  to  en- 
largement of  the  heart.  In  the  latter  case,  one  or  more  points 
of  impulse  are  usually  both  seen  and  felt. 

If  the  quantity  of  liquid  be  sufficient  to  produce  visible  en- 
largement of  the  prfecordia,  the  respiratory  movements  on  the 
left  side  are  somewhat  restrained.  A  disparity  between  the  two 
sides,  in  this  respect,  may  be  obvious.  The  respiratory  move- 
ments of  the  left  side  may  also  be  restrained  prior  to  the  occur- 
rence of  effusion,  in  consequence  of  the  pain  felt  during 
inspiration.      Deficient   respiratory  motion  is  not,  therefore, 
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alone  st  sign  that  effusioii  has  taken  jilace.  According  to 
WaUhe,  if  the  quantity  of  etfusiim  be  moderate,  the  costal  ex- 
pansion of  the  left  side  may  even  be  greater  than  iu  bejilth,  'n\ 
cninpensrttinn  for  8ome  depreHsion  of  the  diaphragm. 

Inspection  iB  sometimes  important  aa  a  means  of  determining 
the  situation  of  the  apex-beat  of  the  heart  in  cases  in  whicii 
this  may  be  seen  and  not  felt.  Not  infreqnently  the  motion  oe- 
casioned  liy  the  beat  may  be  discovered  by  the  eye,  when  it 
cannot  be  appreciated  by  the  touch. 

Undulatory  movements  in  the  intercostal  spaces  over  the 
pericardium  distended  with  liquid  are  occasionally  observed,  due 
to  motion  produced  by  the  heart's  action.  This  sign  ])ossessea 
small  intrinsic  value, ^/-s?,  because  of  its  iufrequeney,  and  seimid, 
because  it  is  not  easj'  to  distinguish  it  from  the  movemenW 
styled  liy  Walnlie  quasi  inuliilaiory,  caused  by  the  motions  of  tlie 
heart  itself  when  much  dilated  and  in  contRct  with  the  thoracic 
parietes  over  an  enlarged  area.  The  latter  I  have  often  observed, 
while  it  has  not  occurred  to  me  to  witiieas  true  undulation  from 
liquid.  Occurring  in  concurrence  with  other  sigus  denoting 
miequi vocally  pericardial  effusion,  it  has  a  positive  sigiiiBcance. 

If  the  quantity  of  liquid  etiusion  have  been  sufficient  to  OCO- 
sion  a  visible  prominence  of  the  pnecordia,  the  absorption  of  tlie 
liquid  may  be  followed  by  an  obvious  priecordial  depresdou. 
Tliis  is  sometimes  marked,  and  is  important  as  one  of  tha  d 
of  ancient  [(crioarditis. 


Signs  furnished  by  infiisii ration. 


laa^j 


When  the  pnecordia  i«  rendered  abnormally  prominent  by 
distension  of  the  pericardial  sac,  during  the  jteriod  of  effixoun, 
this  fact  may  be  determined  by  mensuration.  Diametrical  met^ 
urement,  with  callipers,  is  best  adapted  to  this  object,  for  the 
same  reasons  aa  in  cases  of  prominence  due  to  cardiac  enlarge 
ment.  The  normal  deviations  from  equality  of  the  two  eidcA  of 
the  chest,  aa  regards  the  rcHuUs  of  diametrical  measuremniti 
are  to  be  borne  in  mind.'  The  existence  of  undue  pnecordiw 
prominence  is  determined  by  the  eye  sufflciently  for  practii*! 
purposes  ;  but  the  callipers  may  be  employed  in  confirmation  of 
the  evidence  atlbrded  by  inspection.     Owing  to  the  rapidity  wStt 
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which,  in  certain  cases,  the  liquid,  on  the  one  hand,  accumu- 
lates, and,  on  the  other  hand,  diminishes,  prsecordial  prominence 
may  be  suddenly  produced  or  increased,  and  as  suddenly  dimin- 
ish or  disappear.  These  variations  may  be  ascertained  with 
greater  precision  by  mensuration  than  by  the  eye,  and  in  re- 
cording cases  which  may  be  reported,  it  is  more  satisfactory  to 
note  the  results  of  measurement,  in  addition  to  the  appearances 
presented  on  inspection. 


Summary  of  the  Physical  Signs  of  Acute  Pericarditis. 

Permssion. — Enlarged  area  of  prrecordial  dulness ;  the  extent 
of  this  area  greater  in  a  vertical  th^n  in  a  transverse  direction ; 
its  shape  corresponding  to  the  pyramidal  form  of  the  pericardial 
sac  when  distended ;  the  dulness  within  this  area,  and  the  sense 
of  resistance  on  percussion  greater  than  over  the  precordial  re- 
gion in  health,  or  in  cases  of  enlargement  of  the  heart.  These 
signs  denote  an  abundant  eifusion  within  the  pericardial  sac. 
Moderate  or  small  effusion  denoted  by  increased  width  of  the 
area  of  dulness  at  the  lower  and  middle  portions  of  the  precor- 
dial region.  The  increase  of  the  area  of  dulness  taking  place 
wnthin  a  few  days  or  hours,  and  progressing  rapidly;  its  extent 
varying  on  different  days  during  the  course  of  the  disease.  Dul- 
ness from  the  presence  of  liquid  below  the  point  of  the  apex-beat 
of  the  heart.  Diminution  of  the  area  of  dulness,  with  more  or 
less  nipidity,  in  the  progress  of  the  disease  toward  convalescence, 
and  its  final  reduction  to  its  normal  limits  when  convalescence 
is  established. 

Auscultation. — A  friction-sound  developed,  usually,  soon  after 
the  commencement  of  the  inflammation,  depending  on  the  exu- 
dation of  lymph ;  rarely  wanting  during  the  period  of  the  disease 
which  precedes  that  of  liquid  effusion ;  frequently,  not  invaria- 
bly, disapi)earing  during  the  period  of  effusion  ;  often  returning 
after  the  absorption  of  liquid,  and  sometimes  persisting  after 
adhesion  of  the  pericardial  surfaces  has  taken  place.  Intensifi- 
cation of  the  heart-sounds  at  the  commencement  of  the  disease, 
or  prior  to  liquid  effusion ;  during  the  period  of  effusion,  both 
sounds  weakened,  but  especially  the  first  sound ;  the  element  of 
impulsion  in  the  first  sound  notably  impaired  or  lost,  and  this 
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floiind,  therefore,  consisting  of  the  valvar  element  alone,  \ 
neuibling  tho  secund  sound  aa  regards  quality  and  duration;  the 
BOnnds  apparently  distant,  and  the  apjiarent  distance  greater 
when  the  patient  ia  rcL'unihent  on  the  back.  Cessation  of  respi- 
rator^'  murmur  and  vocal  resonance,  ciiucurring  with  the  results 
of  [(erf  USB  ion,  in  determining  the  enlarged  area  of  pnecordial 
dalnoBs  dependent  on  diateuaion  of  the  pericardial  aac. 

Palpatinn. — Prior  to  the  period  of  eftuaion,  the  eardiac  im- 
pulre  abnormally  forcible,  violent,  extending  over  a  larger  simce 
than  in  health,  and  sometimes  tumultuous  beating  of  the  heart. 
After  efl'ueion,  tho  point  of  apex-beat  raised  and  carried  to  the 
left  of  its  normal  position.  Suppression  of  the  apex-bent,  if  the 
quantity  of  liquid  be  largo.  Return  of  the  beat  when  the  liquid 
diminishes.  Vibration  of  the  thoracic  walls  in  the  prsecordia 
before,  and  sometimes  after,  the  period  of  effusion,  constituting 
tactile  friction-fremituB.  Retardation  of  the  apex-beat  in  some 
cases,  after  a  certain  amount  of  etfuaion,  ao  that  the  first  sound 
precedes  it  by  a  distinct  interval. 


•diatfll^" 


Inspection. — Prominence  or  arching  of  the  precordial  i 
in  some  caitea  during  the  period  of  etfuaion,  if  the  pericardial  S 
be  distended,  observed  chiefly  in  young  aubjecta ;  the  prominence 
presenting  an  indistinct  outline  of  the  pyriform  shai:)e  of  the 
pericardial  aae.  Restraint  of  the  respiratory  movements  of  the 
left  side,  if  the  quantity  of  liquid  be  large,  and,  also,  prior  to 
etfuaion,  in  some  easea,  from  pain  felt  in  the  act  of  inspiration. 
Undulatory  niovementa  in  the  intercostal  apaces  over  the  [«ri- 
cardium  distended  with  liquid,  in  a  very  small  proportion  of 
cases.  Depression  of  the  precordial  region  in  some  cases,  after 
the  absorption  of  liquid. 

Mensuratiov. — Prominence  of  the  pnocordia,  in  some  i    

produced  by  liquid  accumulation  in  the  perieardial  sac,  deter 
mined  by  callipers,  Wuddeu  development  or  increase  of  prom- 
inence, and  its  sudden  or  rapid  disappearance. 

DIAOKOSIS   OF    ACCTE    PERICARDITIS.  ^H 


The  diagnosis  of  pericarditis  formerly  was  confessedly  difficult 
in  all  cases,  and  often  impossible.    So  long  as  the  discriiuiiia- 
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tiou  rested  mainly  on  symptoms,  it  could  rarely  be  made  with 
positiveness.  Laennec  candidly  acknowledged  that  the  disease 
was  not  to  be  recognized,  but  its  existence  only  conjectured.  It 
was  seen  while  passing  in  review  the  symptomatic  phenomena 
that  none  of  these  are  distinctive.  As  regards  symptoms  point- 
ing to  the  heart,  the  disease  is  not  infrequently  absolutely  latent. 
Moreover,  in  a  certain  proportion  of  cases,  it  is  associated  with 
other  affections  which,  as  it  were,  drown  its  manifestations.  The 
disease  now,  as  heretofore,  is  very  rarely,  if  ever,  ascertained  to 
exist  with  certainty  by  those  who  rely  in  diagnosis  on  symptoms 
alone.  And  since  physical  exploration  is  still  neglected  to  much 
extent,  pericarditis  is  habitually  overlooked  by  not  a  very  few 
medical  practitioners.  With  the  aid  of  physical  signs,  the  diag- 
nosis may  generally  be  made  with  ease.  These  have  been  suf- 
ficiently considered,  but  there  are  certain  sources  of  inadvertency 
and  embarrassment  which,  in  order  to  be  avoided,  should  be 
clearly  understood  and  impressed  upon  the  mind. 

The  disease  is  liable  to  pass  undetected  because  its  existence 
is  not  suspected  and  attention  is  not  directed  to  the  condition 
of  the  heart.  It  is  important  to  bear  in  mind  the  pathological 
relations  of  the  disease,  in  order  to  be  prepared  to  expect  it,  and 
to  be  on  the  watch  for  the  earliest  evidence  of  its  development.' 
During  the  progress  of  acute  rheumatism,  the  prsecordial  region 
should  be  daily  explored  with  reference  to  the  signs  of  pericar- 
ditis, as  well  as  those  of  endocarditis.  By  so  doing,  a  friction- 
murmur  may  sometimes  be  discovered  when  the  patient  makes 
no  complaint  of  pain  or  other  symptoms  denoting  that  the  peri- 
cardium has  become  involved.  So,  when  a  patient  is  known  to 
be  affected  with  disease  of  the  kidneys,  the  fact  that  inflamma- 
tion of  the  pericardium,  as  well  as  of  other  serous  structures,  is 
apt  to  be  developed,  is  not  to  be  forgotten,  and  examinations  of 
the  chest  should  not  be  neglected.  In  the  eruptive  and  con- 
tinued fevers,  attention  should  be  directed  to  the  heart,  and, 
indeed,  it  is  well  to  adopt  the  practical  rule  enforced  by  Hope, 
which  has  been  already  mentioned,  namely,  to  employ  at  least 
palpation  habitually  in  all  cases  of  disease. 

The  coexistence  of  either  pleurisy  or  pneumonia,  is  liable  to 
lead  the  practitioner  to  overlook  pericarditis,  ^r^/,  because,  hav- 
ing ascertained  the  existence  of  these  affections,  he  may  attribute 
all  the  symptoms  to  them,  and  not  carry  his  inquiries  farther; 
and,  second^  because  these  affections  obscure  the  symptoms,  and, 
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to  some  extent,  the  signs  of  pericardial  influniniatimi,  TLo 
diagiiOBiB  of  the  latter  is,  iu  fact,  sometimes  difficult  under  these 
cii-cumstaiices.  The  heart  should  be  interrogated  as  far  as  poa- 
sibJe,  A  pericardial  friction-murmur  may  be  discovered  even 
when  the  organ  is  displaced  to  theright  of  the  sternum.  Symp- 
toms referable  to  respiratiou  and  the  circulation,  when  they  are 
out  of  proportion  to  the  [luliiionary  aftection,  should  excite 
strong  suspicion  of  cardiac  disease.  Liquid  effusion  in  the  peri- 
cardium when,  at  the  same  time,  there  is  an  abundnot.  etiueion 
iu  the  left  pleural  sac,  is  by  uo  means  easily  determined;  but, 
with  due  attention,  the  pericardial  accumulation  may  sometimes 
be  diBconnected  from  the  pleural  by  prominence  of  the  pranjordia, 
the  vertical  extent  of  prtecordial  dulncsa,  &c.  An  abundant  effu- 
sion into  the  right  pleural  sac  does  not  interfere  materially  with 
the  sigUH  of  pericardial  effusion,  and  the  diagnosis  of  the  latter 
may  be  made  with  positiveuess.  The  occasional  occurrence  of 
a  cardiac  triction-murmur  produced  outside  of  the  ffericaniial 
sac  is  to  iie  recollected  eapeeially  in  connection  with  the  subject 
of  pericarditis  aseociated  with  pleurisy  seated  in  the  left  side  of 
the  chest.  This  aigu  is  a  source  of  fallacy,  and  this  fact  should 
lead  the  practitioner  not  to  commit  his  mind  too  unqualifiedly 
to  a  diagnosis  based  exclusively  on  the  existence  of  a  friction- 
murmur. 

I  have  kuown  acute  pericarditis,  disconnected  from  any  other 
thoracic  affection,  to  be  conaiJerod  and  treated  throughout  the 
disease  as  pleurisy;  but  the  diagnosis  was  based  on  syniptoms 
alone.  A  tolerable  knowledge  of  physical  exploration  enables 
the  diagnostician  to  exclude,  on  the  one  hand,  and,  on  the  other 
baud,  to  ascertain  the  existeuce  of  pleurisy  and  pneumonia.  If 
the  examination  of  the  chest  he  limited  to  the  anterior  surface, 
the  physical  signs  of  liquid  within  the  pericardial  sac  might  Iw 
attributed  to  pleural  etfnaioii  in  the  left  side.  A  proper  exami- 
nation of  the  whole  chest  obviates  liability  to  this  error.  The 
signs  of  effusion  are  limited  to  the  anterior  surface.  Pen-ussioo 
and  auscultation  show  the  preaenee  of  lung  iu  the  lower  posterior 
portion  of  the  chest;  and  it  is  precisely  iu  the  latter  situation 
that  the  signs  of  pleuritic  ett'usiou  are  first  manifested  and  mot^t 
marked.  This  error  is  excusable  on  no  other  ground  than  in- 
ability to  employ  the  means  of  arriving  at  a  correct  diagnosis. 
Tlie  occasional  occurrence  of  symptoms  referable  to  the  brain 
and  spinal  cord,  in  connection  with  pericarditis  is  to  be  borne  in 
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mind.  These  symptoms  may  mask  completely  those  pertaining 
to  the  cardiac  affection,  simulating  various  affections  of  the  ner- 
vous system,  namely,  mania,  apoplexy,  tetanus,  &c.  The  pecu- 
liar characters  wliicli  serve  to  distinguish  these  cases  are  to  be 
kept  in  view,  and  careful  attention  directed  to  the  heart  in  all 
instances  in  which  these  affections  appear  to  be  present. 

Pericardial  effusion,  occurring  without  inflammation,  has  hot 
yet  been  referred  to.  Dropsy  of  the  pericardium,  or  hydro-peri- 
3ardium,  rarely  occurs  to  an  extent  sufficient  to  occasion  great 
listension  of  the  sac.  It  occurs  very  rarely,  if  ever,  except  in 
conjunction  with  effusion  into  other  serous  cavities,  and  the 
areolar  tissue,  constituting  general  dropsy.  The  effusion  into 
the  pleural  cavities  is  proportionately  greater  than  into  the  peri- 
L^ardial  cavity.  The  physical  signs  of  a  certain  quantity  of  purely 
serous  or  dropsical  effusion  are,  of  course,  the  same  as  when  the 
effusion  is  combined  with  lymph,  or,  in  other  words,  inflamma- 
tory. The  pericardial  sac,  in  proportion  to  its  distension,  occu- 
pies the  same  space,  enlarges  the  area  of  dulness  to  the  same  ex- 
tent, the  latter  presenting  the  same  pyriform  shape,  &c.,  in  the 
two  cases.  The  discrimination,  however,  rarely  offers  much  real 
difficulty.  Liquid  effusion  in  pericarditis  is  generally  preceded 
and  accompanied  by  more  or  less  of  the  symptoms  pointing  to 
the  latter  affection,  such  as  pain,  tenderness,  febrile  movement, 
&c.  It  is  preceded  almost  invariably,  and  not  infrequently  ac- 
companied, by  a  cardiac  friction-murmur.  If  pleuritic  effusion 
be  also  present,  as  determined  by  physical  signs,  it  is  not  hydro- 
thorax,  but  is  due  to  coexisting  inflammation  of  the  pleura ;  and 
the  inflammatory  pleuritic  effusion  is  generally  limited  to  one 
side.  On  the  other  hand,  hydropericardium  is  an  element  of 
general  dropsy ;  oedema  or  anasarca,  hydroperitoneum,  and  hy- 
drothorax,  are  at  the  same  time  present.  A  friction-sound  is 
never  developed.  In  the  vast  majority  of  cases,  the  patient  is 
aff'ected  with  either  renal  disease  or  organic  disease  of  heart,  and 
both  affections  may  be  united.  With  due  attention  to  these  dif- 
ferential points,  the  two  kinds  of  effusion,  viz.,  dropsical  and  in- 
flammatory, need  not  be  confounded. 

In  leaving  the  subject  of  diagnosis,  the  great  importance  of 
becoming  familiar  and  practically  conversant  with  the  physical 
signs  is  to  be  impressed.  With  this  knowledge,  the  practitioner 
will  rarely  be  long  at  a  loss  in  determining  whether  acute  peri- 
carditis be,  or  be  not,  present. 
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Acute  pericanlitia  is  never  a  trivial,  and  is  often  a  fnrmiiial'le 
affection.  The  fatality,  however,  is  due,  not  so  much  to  tlie  dis- 
ease itself,  as  to  the  condition  of  the  ajstem,  the  patholo^fjil 
relalione  of  the  diaeaae,  and  coexisting  affections.  Cases  of  idiit- 
pathic  pericarditis  are  so  rare  that  statistical  data  for  determin- 
ing the  rate  of  mortality  are,  as  yet,  wanting.  Of  106  ciises  of 
pericarditis  variousiy  t-oni plicated,  which  were  analyzed  by  Louis, 
36  died.  The  reports  of  different  observers,  as  regards  the  pro- 
portion of  fatal  cases  in  their  own  experience,  difier  consider- 
ably ;  and  this  would  lie  expected,  in  view  of  the  great  variation 
in  the  tendency  to  a  fatal  result  according  to  the  different  ci^ 
cumstances  under  which  the  disease  is  developed.  Hope,  wliMe 
opportunities  for  observation  must  have  been  extensive,  makes 
the  remarkable  statement  that,  iu  ten  yeare,  he  had  not  lost  a 
patient  with  acute  pericarditis,  ascribing  this  success  to  the 
treatment  pursued.  Yet,  according  to  the  observations  of  others, 
the  disease  is  almost  invariably  fatal  when  developed  in  certain 
pathological  connections. 

In  the  majority  of  cases,  pericarditis  occurs  in  connection  with 
acute  articular  rheumatism.  Occnrriug  in  this  connection  it 
rarely  proves  fatal.  In  S4  cases  reported  by  Latham,  McLeod, 
and  Bouillaud,  there  were  bnt  8  deaths;  and,  in  more  or  ledsof 
these  fatal  cases,  endocarditis  coexisted.  Rheumatic  [jerioatditifl, 
thus,  may  be  expected  to  end  in  recovery,  or,  at  least,  not  to 
terminate  fatally  as  an  acute  affection.  It  is  otherwise  wbtn 
the  afiection  is  developed  in  connection  with  renal  difivase;  ft 
fatal  result  occurs  in  the  larger  proportion  of  cases.  Doftth 
takes  place  in  a  large  proportion  of  the  cases  in  which  it  i«  Mao- 
ciated  with  pleurisy  or  pneumonia.  The  proportion  of  btftl 
cases  of  iieriearditis  developed  in  connection  with  the  eruptira 
and  continued  fevers,  pyseima,  Ac,  must  be  immensely  large; 
but  statistical  data  are  wanting  to  determine  the  ratio  with  any 
approximation  to  exactuess.  The  disease  ia  generally  fatal  when 
associated  with  marked  disorder  of  the  nervous  system,  giving 
rise  to  mania,  tetanus,  chorea,  &c. 

As  regards  the  fatality  in  my  own  experience,  the  following 
are  the  results  of  an  analysis  of  19  recorded  cases,  with  reference 
to  this  subject.     Of  the  19  cases,  death  occurred  in  12,  and  in  7 
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the  disease  ended  in  recovery.  Of  the  12  fatal  cases,  renal  dis- 
ease was  ascertained  to  exist  in  3  ;  pleurisy  existed  in  5  ;  pneu- 
monia in  2 ;  tuberculosis  of  the  lungs  in  3 ;  maniacal  delirium  in 
2 ;  and  in  1  case  no  important  complication  was  ascertained.  In 
the  case  last  mentioned,  the  disease  did  not  present  any  alarm- 
ing symptoms,  but  death  occurred  suddenly,  apparently  from 
syncope,  while  the  patient  was  at  stool.  The  pericardial  sac 
contained  a  pint  of  turbid  serum.  The  heart  presented  two 
patches  of  lymph,  one  of  the  size  of  a  dollar,  and  the  other  of 
the  size  of  a  shilling  piece.  The  pulmonary  organs  were  free 
from  recent  disease,  but  old  pleuritic  adhesions  existed  on  both 
sides,  and  they  were  universal  on  the  right  side.  The  chest  was 
alone  examined.  Of  the  7  cases  ending  in  recovery,  in  4  the  dis- 
ease was  developed  in  connection  with  rheumatism ;  in  1  case  it 
was  apparently  idiopathic,  and  was  associated  with  maniacal 
delirium;  in  1  case  pneumonia  coexisted;  and  in  1  case  it  fol- 
lowed albuminuria,  succeeding  scarlatina.* 

Of  31  cases  analyzed  in  revising  this  chapter  for  the  second 
edition,  death  occurred  in  15,  and  16  cases  ended  in  recovery. 
Of  the  15  fatal  cases,  renal  disease  was  ascertained  to  exist  in  3, 
the  kidneys  in  some  cases  not  having  been  examined.  Pneu- 
monia existed,  prior  to  the  pericarditis,  in  7.  In  one  of  these  7 
cases,  the  kidneys  were  ascertained  to  be  diseased,  and  in  1  case 
gangrene  of  lung  took  place.  The  pneumonia  affected  the  whole 
of  one  lung  in  5  cases,  and  in  1  case  it  was  double.  Valvular 
lesions  and  enlargement  of  the  heart  existed  in  1  case.  Emphy- 
sema and  hepatic  abscess  existed  in  1  case.  In  1  case  there  were 
polypoid  tumors  in  the  right  auricle,  and  an  occlusion  of  one  of 
the  primary  branches  of  the  pulmonary  arteries,  from  an  embo- 
lus, the  patient  in  this  case  having  been  found  dead.  In  2  casea 
only  was  the  disease  rheumatic  pericarditis.  In  these  2  casea 
no  other  disease  than  the  rheumatism  and  the  pericarditis  was 
ascertained  during  life,  but  there  was  no  post-mortem  examina- 
tion in  either  case,  and  death  in  1  case  occurred  the  day  after 

>  It  is  proper  to  state  that  the  foregoing  collection  of  cases  does  not  include  all 
that  have  fallen  under  my  observation,  but  only  those  of  which  I  find  notes 
among  my  clinical  records.  It  probably  embraces  the  greater  proportion  of  fatal 
cases  which  I  have  observed,  while,  of  a  considerable  number  of  cases  of  rheu- 
matic pericarditis  not  ending  fatally,  I  have  not  preserved  notes. — Note  to  first 
edition. 

The  foregoing  note  is  still  more  applicable  to  the  ten  years  which  have  elapsed 
since  the  publiculiun  of  the  llrst  edition  of  this  work. — Note  to  second  edition, 
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admission  into  boepital,  the  pericarditis  having  existed  foiH 
week.  Of  the  16  eases  ending  in  recovery,  the  disease  was  idio- 
pathic and  uncomplicated  in  1  case.  It  was  traumatic,  produced 
by  ft  iieuctrating  wound  with  a  fork  in  1  case.  It  was  associated 
with  acute  rheumatiam  and  ]i!enrisy  in  1  case.  It  was  associated 
with  pleurisy,  without  rheumatism  in  1  case.  It  was  associated 
with  double  pneumonia  and  rheumatism  in  1  case,  and  with 
pneumonia  affecting  a  single  lobe  and  rheumatism  in  1  case. 
Pleurisy  without  rheumatism  coexisted  in  2  cases.  In  8  cases 
rheumatism  existed  without  any  other  complication  than  the 
pericai-difia. 

The  duration  of  the  disease  is  variable.  It  may  prove  rapidly 
fatal.  In  a  case  reported  by  Andral,  death  occurred  in  twenty- 
wven  hours;  but  it  is  extremely  rare  that  it  runs  with  this 
rapidity  to  a  fatal  issue.  It  contiunes  usually  from  ono  to  two 
weeks.  If  it  do  not  prove  fatal  within  this  period,  it  ends  either 
In  ret^overy  or  in  the  chronic  form  of  the  disease.  The  latter 
will  presently  be  considered  under  a  distinct  head. 

The  termination,  in  favorable  eases,  is  in  more  or  less  adhesion 
of  the  pericardial  surfaces.  It  may  fairly  be  doubted  whether 
the  inflainniotory  products  are  ever  completely  removed  by  ab- 
sorption, leaving  tlie  surfaces  of  the  membrane  unattached  and 
presenting  no  traces  of  the  disease.  Some,  however,  have  con- 
tendetl  that  this  complete  resolution  occasionally  takes  place. 
As  a  rule,  certainly,  permanent  effects  are  left  here,  as  after  re- 
covery from  intiammatiou  atiecting  other  serous  structures, 
consisting  of  adhesions  by  means  of  newly  organized  tissue 
which  becomes  more  and  more  firm  with  age.  Adhesion  may 
take  place  over  the  entire  surfaces  of  the  membrane,  the  peri- 
cardial sac  being  obliterated,  like  that  of  the  tunica  vagiiuilis 
after  the  radical  cure  of  hydrocele.  In  fact  this  is  the  rule.  Of 
70  cases  of  pericardial  adhesions  analyzed  by  Louis,  tlicy  were 
^neral  in  60,  and  partial  in  10 ;  aud  of  86  cases  of  old  adhesions 
analyzed  by  Chambers,  51  were  universal,  4  nearly  so,  ami  29 
partial.'  The  subject  of  pericardial  adhesions,  with  refercuce  to 
their  remote  effects  upon  the  heart,  and  the  diagnosis,  will  be 
noticed  after  chronic  pericarditis  has  been  considered.  The  most 
favorable  termination  of  acute  pericarditis,  next  to  coinplsU 
TCBolution  (the  occurrence  of  which  is  doubtful),  is  the  fonnstlon 

>  Decennium  F&Lhologicum.      Vid«  BulKnghsm,  op.  cit.,  purl  ii,  p.  909. 
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of  circumscribed  white  patches,  consisting  of  thin  layers  of 
dense  lymph,  firmly  agglutinated  to  the  membrane,  becoming 
nearly  as  smooth  and  polished  as  the  membrane  itself.  These 
white  patches  (maculce  albidce)^  as  an  effect  of  circumscribed  or 
partial  pericarditis,  have  been  already  noticed.  It  is  possible 
that  patches  similar  to  these  are,  in  some  cases,  the  only  perma- 
nent effects  of  acute,  general  pericarditis;  but  this  must  be 
considered  as  doubtful. 

The  mode  of  dying,  in  cases  of  acute  pericarditis,  is  not  uni- 
form.    When  life  is  destroyed  by  the  disease  'per  se^  the  result 
is  immediately  due  either  to  sudden  syncope  or  gradual  asthenia. 
The  arrest  of  the  circulation  is  the  immediate  cause  of  death  ; 
and  this  is  owing  to  paralysis  of  the  heart  from  the  combined 
influence  of  the  mechanical  pressure  of  liquid  effusion  and  the 
proximity  of  the  inflamed  membrane  to  the  muscular  fibres  of 
the  organ.     In  the  latter  respect,  the  influence  is  analogous  to 
that  of  inflammation  of  the  peritoneum  on  the  muscular  coat 
of  the  intestines.     It  is  important  to  keep  in  view  this  twofold 
influence  in  producing  a  tendency  to  a  fatal  result,  since  it  should 
govern,  to  a  considerable  extent,  the  indications  for  treatment. 
But  in  the  great  majority  of  fatal  cases  of  pericarditis,  concomi- 
tant affections  contribute,  in  no  small  degree,  to  the  fatal  result, 
and  the  mode  of  dying  will,  in  a  measure,  be  determined  by 
these.    For  example,  when  the  disease  is  associated  with  pleurisy 
or  pneumonia,  apnoea  is  involved  as  an  immediate  cause  of  death. 
Again,  when  develoj)ed  in  the  course  of  renal  disease,  the  powers 
of  the  system  being  exhausted  by  the  latter,  the  tendency  to 
death  may  be  by  slow  asthenia ;  on  coma  and  convulsions  may  be 
induced  as  eftects  of  unemia.    Coma  precedes  death  in  the  cases 
in  which  pericarditis  simulates  various  affections  of  the  brain 
and   spinal  cord.     A  liability  to  sudden  death  from  syncope, 
during  the  period  of  eft'usion,  must  not  be  overlooked.     This 
may  occur  after  some  unusual  muscular  exertion,  or  a  sudden 
change  from  a  horizontal  to  a  vertical  position.     An  instance 
in  which  death  occurred  suddenly  and  quite  unexpectedly,  in  a 
case  under  my  observation,  has  been  referred  to,  fatal  syncope 
being  induced  by  getting  out  of  bed  and  going  to  stool.     The 
inflammation  in  this  case,  as  shown  by  the  appearances  after 
death,  as  well  as  the  symptoms  during  life,  was  not  intense,  and 
the  pericardial  sac  did  not  contain  more  than  a  pint  of  liquid 
effusion. 
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TREATMENT   OP   ACUTE   PERICARDITIS. 

In  the  treatment  of  most  acnte  inflammationa,  the  gem 
symptoms,  the  condition  of  the  sjstem,  the  pathological  rola- 
tioQM  of  the  disease,  ic,  are  more  immediately  involved  in  thera- 
peutical indications,  than  the  local  processes  -which  constitute 
the  inflammatory  affection.  The  treatment  of  acute  pericarditia 
does  not  form  an  exception  to  the  rule  embodied  in  this  8tftt«- 
ment.  Acute  pericarditis  is  developed  under  circumstances  bo 
widely  different  in  different  cases,  that,  assuming  the  local  chur- 
acters  of  the  inflammation  to  be  identical,  the  indications  for 
treatment  are  by  no  means  uniform.  Measures  useful  in  some 
cases  are  pernicious  in  other  cases.  Methods  of  management 
diametrically  opposite  are  indicated  by  different  cireumstances 
connected  with  the  disease.  It  follows  that  the  treatment  can- 
not he  reduced  to  a  tixed  formula  applicable  to  all  eases.  Here, 
as  in  other  affections,  the  significant  saying  of  Chomol  is  perti- 
nent, viz.,  the  disease  is  not  to  be  ti-eafed  so  much  as  the  jiatient 
affected  with  the  disease.  In  the  majority  of  eases,  pericarditis 
occurs  in  connection  with  acute  rheumatism,  and  in  a  certain 
proportion  of  cases  it  is  develojied  in  the  course  of  Bright's  dis- 
eases. The  local  inflammation,  in  all  essential  i>oint8,  so  far  as 
these  are  appreciable,  may  be  the  same  in  these  two  groups  of 
eases,  but  in  other  respects,  the  difference  is  very  great.  Rhea- 
matic  pericarditis  involves  small  immediate  danger  to  life, 
although  its  remote  evils  may  be  serious.  In  renal  pericarditb 
(if  this  expression  may  be  used)  the  immediate  danger  to  life  is 
inmiinent.  The  chances  of  recovery  in  the  latter  are  lefts  than 
the  chances  of  death  in  the  former.  Both  forms  of  the  disean; 
are  dependent  on  special  diathetic  or  constitutional  conditions 
which  are  essentially  dissimilar.  The  active  rheumatic  diathesis 
is  acute,  transient  iu  duration,  affecting  the  young;  the  unemic 
condition  is  incident  to  a  chronic,  persistent  affection,  and  occurs 
at  a  later  period  in  life.  The  ability  to  bear  up  under  any  grave 
local  disease,  and  to  support  j>otent  remedial  agencies,  is  as  dif- 
ferent as  are  the  pathological  relations  of  the  disease  in  these  , 
two  forms.  Iu  addition  to  these,  a  variety  of  modifying  circum- 
stances are  present  in  different  cases  of  pericarditis,  not  peculiar 
to  this  disease,  but  affecting  the  symptoms,  the  powers  of  the 
system,  &c.,  so  as  to  intlueuce,  in  various  and  opposite  modaSj 
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lite  lending  objects  of  treatment.  It  is  not  to  be  inferreil  froni 
these  remarks  that,  in  the  treatment  of  pericarditis,  importance 
does  not  belong  to  the  local  morbid  conditione.  It  is  by  means 
of  the  vital  and  mechanical  effects  of  the  latter  that  the  disease 
proves  destructive  to  life.  The  objects  of  treatment  relate  to 
the  local  morbid  conditions;  hut  in  promoting  these  objects,  the 
indications  are  in  a  great  measure  derived  from  the  circumstanceB 
jast  referred  to. 

It  is  obvious  that  the  first  and  most  important  object  of  treat- 
ment, were  it  attainable,  wonid  be  an  arrest  of  the  inflammation. 
But  we  are  not  warranted  in  aseunaing  this  as  au  object  to  be 
effected  by  therapeutical  measures.  M'ith  our  present  knowl- 
edge, we  cannot  say  that  certain  methods  of  management  will 
cut  short  the  inflammatory  processes  here,  more  than  in  other 
situations.  Potent  mefins  adopted  for  that  end,  not  only  prove 
inefl'ectual,  but  involve  the  risk  of  doing  harm  rather  than  good. 
To  abridge  the  duration  of  the  inflammation  is  an  object,  the 
importance  of  which  is  sufficioutly  ob\"ious.  How  far  this  object 
is  attAinnble  must  bo  considered  aa  doubtful,  but  we  arc  perhaps 
justified  in  regarding  it  as  an  end  to  which  therapeutical  meas- 
ures are  to  be  directed.  To  endeavor  to  diminish  the  intensity 
of  the  inflammation,  is  a  legitimate  object  of  treatment.  The 
products  of  inflammation,  solid  and  liquid,  in  this  situation,  in- 
volve serious  evils  and  danger.  It  is  an  object  of  treatment  to 
endeavor  to  lessen  these,  and  to  promote  their  absorption.  To 
aid  in  maintaining  the  vigor  of  the  heart  under  the  eft'ects  of 
the  disease  is  an  important  end  to  Ite  kept  in  view  in  the  treat- 
ment. I  shall  proceed  to  notice  the  more  important  of  the  thera- 
peutical moasures  which  are  supposed  to  promote  the  objects  or 
ends  of  treatment  in  acute  pericarditis.  These  may  be  an-auged 
under  the  following  heads:  Bloodletting,  mercurialization,  seda- 
tives, revulsives  or  counter-irritants,  opium,  stimulants,  aiid 
^limiuatives. 

^mBloodktthi.^.—'The  two  authors  whose  labors  have  contnbuted 
^lost  to  the  recent  prfigreae  made  in  the  knowledge  of  diseases 
of  the  heart,  viz.,  Bouillaud  and  Hope,  both  advocate  strongly 
the  importance  of  bloodletting  in  cases  of  acute  pericarditis. 
Bouillaud  employs,  iu  this  disease,  liis  methods  of  copious  bkusd- 
ings,  repeated  once  or  oftener  daily  for  four  or  five  successive 
days  {coup  sur  coup)^  with  which  medical  readers  are  fanuliar. 
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Hope's  method  differs  from  that  of  Bouillaud  in  the  employment 
of  bloodiettiiig  only  at  the  outset,  and  carrying  it  to  the  extent 
of  pnKJiicing  a  prompt  and  decided  impresBion  on  the  heart's 
action.  Each  advocates  the  abstraction  of  blood  Ijoth  by  vene- 
section, and  locally,  by  leeching  or  cupping.  Writers  of  a  more 
recent  date  (Stokes,  Todd,  and  others)  distrust  the  efficacy  of 
this  remedy,  and  attribute  to  it  in  many  cases  unfavorable 
effects.  Without  entering  into  a  discussion  of  the  subject  of 
bloodletting,  which  would  hei-e  be  out  of  place,  it  is  sufficient  to 
say  that,  with  certain  qualiticatione,  the  general  principles  which 
should  regulate  the  employment  of  this  potent  remedy  in  other 
acute  inflammations,  are  applicable  to  the  treatment  of  acnte 
pericarditis.  Its  indiacriniitiate  use  in  this,  as  in  other  inflamma- 
tions, cannot  but  be  productive  of  much  harm,  whereas,  judi- 
ciously employed,  it  may  in  certain  cases  do  good.  The  practical 
questions  are,  under  what  circumstances  is  bloodletting  indicated, 
and  what  are  the  con traiudioat ions  to  its  use?  A  person  in  iwr 
health  and  vigor,  attacked  with  acute  pericarditis,  as  an  idiope- 
thic  or  a  rheumatic  affection,  may  be  a  proper  subject  for  blood- 
letting at  the  onset  of  the  disease.  Kesorted  to  under  these  circDin- 
Btauces,  it  will  not  cut  short,  the  disease,  and  perhaps  not  abridge 
its  duration;  but  it  may  contribute  to  diminish  the  intonuty  of 
the  intlamnmtion,  and  thus,  without  risk  of  injury,  not  on^ 
atibrd  immediate  relief,  but  lessen  the  evils  and  the  danger, 
proximate  and  remote,  which  are  involved  in  the  disease.  The 
amount  of  blood  to  be  abstracted,  must  be  determined  by  the 
constitution,  habits,  &c.,  of  the  patient,  the  symptoms  referable 
to  the  circulation,  and  the  immediate  effects  ui»n  the  vascular 
system.  Whether  the  bloodletting  shall  l)e  general  or  local,  or 
both,  is  to  be  determined  maiidy  by  the  quantity  of  blood  which 
it  is  deemed  desirable  to  withdraw,  and  the  eomi^iarative  conve- 
nience of  venesection  and  cupping  or  leeching.  It  is  difficult  to 
conceive  of  any  important  difference  between  these  different 
methods,  as  regards  their  effect  on  the  disease,  except  so  far  as 
concerns  the  rapidity  with  which  the  blood  is  removed,  and  the 
araouut  abstracted.  The  benefit  derived  from  bloodletting  will 
be  eviileuced  by  relief  of  pain,  greater  freedom  of  breiitUing, 
diminished  force  and  greater  regularity  of  the  heart's  action. 
Tliese,  then,  are  the  circumstances  which  may  indicate  blood- 
letting, viz.,  the  disease  idiopathic,  or  rheumatic;  occnrrine  in 
a  patient  previously  healthy  and  tolerably  vigorous;  the  inflam- 
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mation  recently  developed,  or,  in  other  words,  the  disease  being 
in  its  first  period,  and,  to  these  is  to  be  added,  a  certain  degree 
of  intensity  or  acuteness  of  the  inflammation,  as  manifested  by 
pain,  development  of  the  pulse,  &c.  The  indications  based  on 
these  circumstances  are  present  in  a  certain  proportion  of  cases 
of  pericarditis.  The  contraindications,  however,  are  present  in 
much  the  larger  proportion  of  cases.  Pericarditis  occurring  in 
connection  with  Bright's  disease,  rarely,  if  ever,  calls  for  blood- 
letting. The  aneemic  condition  incident  to  that  disease,  consti- 
tutes a  contraindication.  Ansemia  from  other  causes,  weak- 
ness or  deterioration  of  the  constitution  from  previous  or  coexist- 
ing disease,  habits  of  intemperance,  &c.,  are  contraindicating 
circumstances.  Bloodletting  should  not  be  practised  after  liquid 
eftusion  has  taken  place ;  it  is  contraindicated  by  the  risk  of 
unduly  weakening  the  heart  under  these  circumstances.  It  is 
not  indicated  when  the  symptoms  denote  only  moderate  acute- 
ness or  intensity  of  the  inflammation. 

In  conclusion,  as  regards  bloodletting,  the  mischief  occasioned 
by  its  injudicious  employment  may  greatly  exceed  the  benefit 
ever  to  be  expected  from  its  judicious  use.  This  only  shows  the 
great  Ruportance  of  discrimination;  and  the  remark  is  alike 
applicable  to  this  remedy  in  the  treatment  of  other  inflamma- 
tions. But  the  injudicious  abstraction  of  blood  in  pericarditis 
involves  a  peculiar  source  of  danger.  It  has  been  seen  that  this 
disease  destroys  life  by  compression  and  paralysis  of  the  heart. 
Any  remedy  which  tends  directly  to  weaken  this  organ,  when 
weakness  is  the  morbid  condition  to  be  most  apprehended,  can 
hardly  fail,  in  proportion  to  the  effect  produced,  to  influence 
unfavorably  the  progress  of  the  disease.  This  consideration 
cannot  be  too  strongly  impressed.  Here,  as  in  other  aftections, 
the  attention  of  the  practitioner  must  not  be  directed  exclu- 
sively to  the  good  which  it  is  hoped  may  be  eftected  by  a  J)otent 
remedy.  The  risk  of  harm  is  to  be  carefully  weighed,  and,  with 
reference  to  the  latter,  the  mode  in  which  the  disease  tends  to  a 
fatal  result  is  especially  to  be  considered. 

The  foregoing  remarks  respecting  bloodletting  are  essentially 
the  same  as  in  the  first  edition  of  this  work.  I  have  only  to 
add,  that  during  the  ten  years  which  have  elapsed,  I  have  had 
no  experience  as  regards  either  the  good  or  the  evil  results  of 
bleeding  in  this  disease.     In  none  of  the  cases  which  I  have 
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obBerved  during  the  period  just  uamcd  has  this  measui-e  1 
emjiloyed. 

Mcirnrializntion. — Mercury  given  wilh  the  view  of  proda 
its  special  effecta,  or  mcrcuniilizatioii,  has  been  regarded,  esp^ 
cially  hy  British  writers,  as  essential  in  the  treatment  of  acute 
pericarditis.  It  has  been  supposed  to  exert  a  favorable  influ- 
ence on  the  progress  of  the  disease  by  lessening  the  exudation 
of  lymph  and  promoting  the  absorption  of  tlie  inflanunatorv 
products.  With  reference  more  particularly  to  the  tiret  of  these 
ends,  it  has  been  deemed  important  to  induce  mercurialization 
as  early  in  the  disease  as  possible.  Calomel  may  be  giveu  for 
this  purpose,  either  in  fractional  doses,  rejieated  at  short  inter- 
vals, or  in  large  doses,  combined  with  suificieut  opium  to  pre- 
vent its  purgative  action;  and,  in  order  to  effect  this  object  a8 
speedily  as  possible,  some  writers  have  advise<l,  in  addition,  in- 
unction with  mercurial  ointment,  or  the  nieronrial  vapor-bath. 
Bouillaud,  and  most  French  writers,  on  the  other  hand,  have 
attached  little  importance,  or  none  whatever,  to  the  B|>ocial 
efl'ects  of  mereury  in  this  dinease.  It  has  been  claimed  by  some 
British  writers  that  the  disease  is  managed  much  more  ^iccess- 
fully  in  Great  Britain  than  in  France,  and  that  this  greater 
success  ia  owing,  in  a  great  measure,  to  the  free  use  of  mercnry. 
The  testimony,  however,  of  some  British  observers,  on  this  score, 
is  unfavorable  to  the  efficacy  of  the  remedy.  Dr.  Taylor,  for 
example,  ibnnd  that  in  a  considemble  imniber  of  cases  in  which 
salivation  was  induced,  a  sjjcedy  abatement  of  the  disease  did 
not  take  place,  and  in  several  instances  it  was  increased  in  ox- 
tent  and  intensity.'  With  reference  to  this  and  other  thera- 
peutical questions,  satisfactory  statistical  data  are  wanting. 
Nor  is  much  to  be  expected  from  statistics  in  determining  the 
value  of  remedial  agencies  in  a  disease  which  varies  so  greatly 
in  severity  and  danger,  according  to  its  pathological  relutioDB 
and  other  circumstances,  and  which  is  not  sutliciently  common 
for  a  large  number  of  cases  to  fall  under  tlie  observation  of  any 
one  practitioner.  Moreover,  here,  as  with  regard  to  many  other 
acute  atfections,  the  natural  tendency  of  the  disease,  uniutlueuced 
by  remedial  measures,  is  not  fully  ascertained. 

Mercury  is  advocated  in  pericarditis  on  precisely  the  sAine 
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grounds  as  in  other  inflammations — for  example,  pleurisy  or 
pneumonia.  But  confidence  in  the  utility  of  the  remedy  in  the 
latter  affections  has  of  late  years  very  greatly  diminished,  and 
at  the  present  moment,  most  judicious  practitioners  do  not  deem 
it«  special  effects  in  the  treatment  of  these  affections  either  de- 
manded or  desirable.  Distrust  of  the  supposed  influence  of 
mercurialization  upon  the  process  of  exudation  and  the  removal 
of  morbid  products,  is  evidently  gaining  ground.  Even  iritis, 
the  affection  which  has  been  heretofore  regarded  as  affording 
convincing  ocular  proof  of  the  power  of  mercury  in  effecting 
the  removal  of  lymph,  has  been  shown  by  Dr.  Williams,  of 
Boston,  to  progress  quite  as  favorably,  if  not  more  so,  when 
this  remedy  is  withheld.*  Moreover,  as  regards  the  influence 
of  mercurialization  on  pericarditis,  the  fact  that,  in  the  course 
of  acute  rheumatism,  the  disease  has  been  repeatedly  observed 
to  become  developed  during  salivation,  militates  against  the. 
applicability  of  mercury  as  a  remedy.  Fuller  gives  several  in- 
stances in  illustration  of  this  fact,  and  examples  have  fallen 
under  my  own  observation.  Confessing  doubt  concerning  the 
propriety  of  mercurializing  patients  affected  with  pericarditis, 
I  am  not  prepared  to  deny,  in  toto^  the  importance  of  this  method 
of  treatment,  inasmuch  as  the  inconvenience  and  evils  incident 
to  moderate  salivation,  in  many  cases  of  this  disease,  are  hardly 
deserving  consideration,  provided  the  remedy  be  entitled  to  a 
tithe  of  the  value  which  has  been  heretofore  claimed  for  it. 

Assuming  a  certain  amount  of  efficacy  in  behalf  of  mercuriali- 
zation, it  is  certainly  not  indicated  in  all  cases.  It  is  allowable 
chiefly  in  cases  of  idiopathic  and  rheumatic  pericarditis.  It  is 
contraindicated  by  the  coexistence  of  Bright's  diseases,  and  is 
not  appropriate  whenever  pericardial  inflammation  is  developed 
in  connection  with  anaemia  or  a  broken  constitution.  The  im- 
portance of  this  discrimination  is  conceded  even  by  those  who 
advocate  strongly  the  importance  of  the  remedy. 

The  foregoing  remarks  on  mercurialization  are  retained  mainly 
as  they  appeared  in  the  first  edition  of  this  work.     My  experi- 

*  On  the  Treatment  of  Iritii*  without  Mercury.  By  Henry  W.  Williams,  M.D. 
Reprinted  from  the  Boston  Medical  and  Surgical  Journal,  1856.  The  conclusions 
in  this  paper  are  based  on  the  results  of  the  treatment  of  sixty-four  cases  of  iritis 
without  mercury.  These  results  are  of  great  interest  and  value  in  their  bearing 
on  the  non-mercurial  treatment  of  inflammations  generally. 
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eiice,  as  regards  the  use  of  mercury  in  this  disease,  during  ^^1 
last  ten  years,  is  quite  limited.  I  have  uotes  of  two  cases  which 
were  under  observation  simultaneously,  both  being  cases  simply 
of  rheumatic  pericanlitis,  the  severity  in  each  being  apiiarcntly 
the  same.  Of  tliese  two  cases  one  was  treated  exclusively  with 
opium,  and  in  the  other  ease  mercury  was  given  to  the  extent 
of  producing  ptyalism.  In  the  ease  treated  with  opium,  the 
patient  rapidly  improved,  and  was  discharged  after  having  been 
only  thirteen  days  in  hospital.  In  the  case  treated  with  mer- 
cury, the  improvement  was  slow  and  the  convalescence  tedi- 
ous. The  latter  case  was  not  under  my  care.  I  noted  it  with 
reference  to  the  contrast  with  the  preceding  case  as  regards  the 
difference  in  progress.  In  another  case  which  I  saw  in  consul- 
tation in  private  practice,  the  patient  was  a  lad,  twelve  years 
of  age.  The  pericarditis  occurred  coincidently  with  rheumatism 
affecting  a  knee  and  a  shoulder-joint.  Small  doeea  of  mercury 
were  given  until  the  guuia  were  siightiy  touched.  Up  to  the 
time  of  the  mercurializatiou  the  case  had  progressed  satisfac- 
torily; but,  within  a  week  afterward,  pleurisy  occurred  succes- 
sively in  both  sides  of  the  cheat,  accompanied  by  abundant  eftii- 
sion,  which,  however,  disappeared  pretty  rapidly,  and  the  fiatient 
recovered.  I  introduce  these  cases  as  embracing  my  exi»erience 
in  the  use  of  mercury  in  pericarditis  since  the  publication  of  the 
first  edition  of  this  work. 

Scdatipes. — Under  this  head,  I  refer  to  certain  drugs  wbich 
depress  the  powers  of  the  system,  and  particularly  the  action  of 
the  heart,  such  as  antimony  and  the  veratruui  viride,  and  otheri 
which  diminish  the  frequency  of  the  heart's  action  without  ne- 
cessarily depression ;  the  latter  are  digitalis  and  aconite.  The 
exeitement  and  disorder  of  the  circulation  often  incident  to  the 
first  period  of  pericarditis  might  perhaps  suggest  the  employ- 
ment of  depressing  sedatives.  In  general,  they  are  not  appropri- 
ate. Employed  during  the  period  of  ett'usion,  especially  if  the 
quantity  of  liquid  be  large,  they  are  dangerous  remedies  if  car- 
ried to  the  extent  of  weakening  the  movements  of  the  heart. 
The  cardiac  sedatives  which  diminish  the  frequency  of,  without 
weakening,  the  heart's  action  are  not  open  to  the  objectioua 
■which  apply  to  the  use  of  the  sedatives  which  may  be  distiu- 
guislied  as  depressing.  I  am  not  able  to  bear  testimony  to  thuir 
value  in  the  treatment  of  pericarditis,  from  lack  of  experieuoe  iu 
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observing  their  effects.  In  the  early  period  of  the  disease,  that 
is,  before  liquid  effusion,  aconite  is  rationally  admissible ;  and  it 
is  reasonable  to  consider  digitalis  applicable  to  a  later  period, 
when  the  action  of  the  heart  may  be  feeble  and  irregular,  on  the 
ground  of  the  utility  of  this  remedy  in  cases  of  dilatation  and 
fatty  degeneration,  the  effect  of  the  remedy  being  that  of  a  car- 
diac tonic. 

Hevidsives  or  Counter-irritants, — These  are  useful  for  the  same 
reasons,  and  probably  to  the  same  extent,  as  in  the  treatment 
of  inflammation  affecting  analogous  structures,  for  example, 
pleurisy ;  and  the  general  principles  which  should  govern  their 
employment  are  the  same.  During  the  early  and  most  acute 
period  of  the  disease,  blisters  and  other  active  modes  of  counter- 
irritation  are  inadmissible.  Revulsive  measures,  such  as  sina- 
pisms, fomentations,  and  foot-baths,  are,  to  a  certain  extent, 
useful  during  this  period.  Vesication  over  the  prsecordia  when 
the  pericardial  sac  is  distended,  and  the  intensity  of  the  inflam- 
mation has  abated,  probably  hastens  absorption,  as  it  apparently 
does  in  cases  of  pleurisy  with  effusion.  But  there  is  this  objec- 
tion to  the  application  of  blisters  directly  over  the  heart:  they 
interrupt  daily  physical  exploration  in  order  to  determine  the 
quantity  of  liquid  effusion,  &c.  After  the  absorption  of  the 
liquid,  it  is  possible  that  moderate  counter-irritation  may  con- 
tribute in  some  measure  to  bring  the  inflammation  sj^eedily  and 
completely  to  an  end,  and  prevent  a  termination  in  the  chronic 
form  of  the  disease. 

Opium. — The  utility  of  opium  is  generally  admitted.  But 
there  are  grounds  for  the  belief  that  the  value  of  this  remedy  in 
the  treatment  of  pericarditis  has  not  been,  and  is  not,  generally 
appreciated.  In  analogous  local  inflammations — peritonitis, 
pleuritis,  pneumonia,  and  perhaps  may  be  added  meningitis — 
opium  exerts  often  a  remarkable  influence,  as  not  merely  a  pal- 
liative, but  a  remedial  agent.  It  relieves  pain  and  quiets  func- 
tional excitement ;  but,  more  than  this,  it  appears  to  control,  to 
a  considerable  extent,  the  processes  of  inflammation,  abating  its 
intensity,  abridging  its  duration,  and  contributing  to  a  favorable 
termination.  To  secure  its  full  potency,  it  must  hold  a  leading, 
not  a  subordinate,  place  in  the  management ;  and  clinical  experi- 
ence shows  that  in  these  affections  there  is  often  a  remarkable 
tolerance  of  the  remedy,  so  that,  to  produce  a  proper  eftect,  large 
doses  may  be  requisite.    Analogy  would  lead  to  the  expectation 
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of  a  similar  remedial  power  in  cases  of  acute  pericarditis,  * 
remains  to  accumulate  a  suflicient  number  of  caaee  in  the  treat- 
ment of  which  reliauce  has  been  chiefly  placed  on  the  free  use 
of  opium,  in  order  to  confirm  the  corrcetness  of  this  inferential 
reasoning.  It  will  be  understood  that  these  remarks  have  refer- 
ence to  ojiiura  ae  a  prominent  remedy  in  the  treatment  of  peri- 
carditis.' As  a  aubeidiary  remedy,  its  value  is  already  sufficiently 
attested  by  experience. 

The  use  of  opium  has  this  advantage  over  other  measures, 
namely,  it  is  not  positively  contraindicatcd  by  any  of  the  vari- 
ous and  opposite  circumstances  associated  with  the  dtseaae.  If 
it  be  appropriate  in  rheumatic  pericarditis,  it  is  appropriate  also 
■when  pericardia]  inflammation  is  developed  in  the  course  of  ronal 
disease,  or  in  other  pathological  relations.  If  it  be  not  efficacious, 
it  is  not  mischievous,  except  so  far  as  it  may  supplant  other 
measures  and  involve  loss  of  time.  It  admits  of  being  employed 
tentatively  without  incurring  much,  if  any,  risk  of  doing  harm, 
even  by  delay.  Its  potency  for  evil  is  not  proportionate  to  its 
potency  for  good,  and  this  cannot  be  said  of  most  potent  reme- 
dial agencies. 

The  i^rioda  of  the  disease  most  favorable  for  the  benefieiftl 
influence  of  opiiim  are  the  period  anterior,  and  that  subscqueut 
to,  liquid  effusion.  It  is,  however,  by  no  means  certain  that  the 
remedy  affects  unfavorably  absorption  of  the  effused  liquid.  I 
have  known  an  abundant  pleural  effusion,  in  connection  with 
pleuro-iineumoiiia,  to  disappear  rapidly  when  no  other  remedy 
was  employed. 

My  experience  for  the  last  ten  years  has  tended  to  confirm  the 
cori'ectness  of  the  foregoing  remarks  on  the  use  of  opium  in  this 
disease.  In  several  of  my  cases  this  was  the  only  remedy  employed. 

Stimufavts. — In  all  inflammatory  affections,  diffusible  or  alco- 
holic stimulants  form  an  essential  part  of  the  treatment  when- 
ever measui-es  to  sustain  the  power  of  the  system  and  obviate 
the  tendency  to  death  by  asthenia  are  indicated.  Periearditb 
is  by  no  means  exempt  from  these  indications  ;  on  the  contrary, 
since  the  immediate  danger  from  the  disease  chiefly  arises  fn»ni 
weakness  of  the  heart,  sustaining  measures  would  seem  to  1« 
called  for  earlier  and  more  iniperatively  than  in  most  local  in- 
flummatioiis.  As  remarked  by  Stokes,  little  is  said  V)y  authors 
on  the  use  of  stimulants  in  pericarditis.     This  distinguishetl 
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author  adds :  "  I  am  convinced  that  cases  are  often  lost  from 
want  of  simulation  at  the  proper  time ;  and  it  is  certain  that, 
in  every  case  of  dangerous  pericarditis,  after  the  first  violence 
of  the  disease  has  been  subdued,  we  should  be  anxiously  on  the 
watch  for  the  moment  when  the  weakened  heart  requires  to  be 
supported  and  invigorated."  In  the  treatment  of  inflammatory 
aftections  generally,  timidity  in  the  use  of  stinmlants  is  apt  to 
proceed  from  the  attention  of  the  practitioner  being  too  exclu- 
sively directed  to  the  local  morbid  processes,  the  state  of  the 
system  being  overlooked,  or  not  sufficiently  regarded.  Measures 
designed  to  abate  the  intensity  of  inflammation,  and  to  control 
its  processes,  pertain,  for  the  most  part,  to  an  early  period  in  the 
disease.  After  a  certain  time,  all  the  immediate  local  results  of 
inflammation,  which  may  be  expected  to  occur,  have  already 
taken  place,  and  the  general  object  of  treatment,  then,  is  to 
maintain  the  forces  of  life  through  the  processes  of  restoration. 
The  physician,  under  these  circumstances,  is  to  regard  the  pa- 
tient more  than  the  disease,  in  looking  for  therapeutical  indi- 
cations. Alcoholic  stimulants,  given  to  support  the  flagging 
powers  of  life,  do  not  excite,  as  in  health,  but,  associated  with 
nutriment,  they  sustain  the  vital  forces,  keeping  the  patient 
alive,  in  some  cases  in  which  death  from  asthenia  is  threatened, 
until  the  period  of  danger  is  passed.  They  are  to  be  given  with 
a  freedom  proportionate  to  the  indications  and  the  apparent 
eflfects.  These  general  views,  as  applied  to  local  inflammations 
indiscriminately,  seem  to  me  to  possess  very  great  practical  im- 
portance. With  regard  to  pericarditis,  it  is  only  necessary  to 
add  that  they  are  at  least  as  applicable  to  this  as  to  any  other 
inflammatory  aflfection. 

Some  of  the  cases  which  I  have  observed  since  the  foregoing 
remarks  were  written,  appeared  to  exemplify  in  a  striking  manner 
the  efliciency  of  stimulants  given  freely  with  reference  to  the  ob- 
jects just  stated.  Among  my  cases  ending  in  recovery  are  two 
in  which  the  pericarditis  was  rheumatic,  and  associated  also 
with  pneumonia.  In  one  of  these  cases  the  pneumonia  was 
double.  It  seemed  fair  to  attribute  the  recovery  in  these  cases, 
in  a  great  measure,  to  the  free  use  of  alcoholic  stimulants. 

JEliminatives^ — ^The  propriety  of  eliminative  remedies  in  peri- 
carditis rests  on  the  pathological  relations  of  the  disease  in 
certain  cases.     As  developed  in  connection  with  rheumatism 
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and  renal  disease,  the  pathology  is  supposed  to  involve  a  ai^^l 
riea  morbi,  the  removal  of  which  from  the  system  may  he  pnv 
moted  hy  remedies  employed  for  that  purpose.  Thus,  in  rheu- 
matic pericarditis,  the  question  arises  whether  remedies  supposed 
to  he  etticacioua  as  eliminative  agents  in  rheumatism,  nmy  not 
diminish  or  expel  a  cause  which  serves  to  beep  up  the  cardiac 
inflammation.  It  is  obvious  that  remedies  of  this  eiass,  if  they 
possess  any  efficacy,  are  more  indicated  as  prophylactic  tlma 
curative  agents;  and,  with  reference  to  the  prevention  of  peri- 
carditis in  rheumatism,  clinical  observation  shows  that  cardiac 
iuflammatiou  may  become  develojied  under  any  of  the  various 
methods  of  treatment  which  are  pursued  in  the  latter  attection. 
At  the  pi-eaent  time,  the  introduction  of  alkalies  (the  bicarbonate 
of  potassa  or  soda),  largely  and  promptly,  is  much  relied  upon 
for  preventing  both  pericarditis  and  eudocarditis.  It  is  claimed 
by  Fuller  that  these  cardiac  attections  may  be  pre%-ented  with 
certainty  if  the  alkaline  treatment,  in  rases  of  rheumatism,  Ije 
quickly  carried  to  the  extent  of  producing  alkalinity  of  the 
urine.  Clinical  observation  demonstrates  that  this  treatmeot 
has  a  positive  prophylactic  influence  as  regards  these  atfectitHH 
III  proof  of  the  correctness  of  this  statement,  the  etatistiecl 
researches  of  Dr.  W.  11.  ]>ickinson  may  be  cited :  Of  48  caM* 
in  which  "  full  alkaline  treatment"  was  emjjloyed,  that  ia,  is 
which  the  quantity  of  the  alkaline  salts  given  exceeded  fow 
drachms  daily,  the  heart  was  attected  in  but  one  case.  Of  thew 
48  cases,  the  full  alkaline  ti-eatmcnt  was  employed  alone  in  22,iiDd 
conjoined  with  other  measures  in  2().  In  not  one  of  th*  latter 
was  the  heart  aii'ected.  On  the  other  hand,  of  110  coses  treated 
either  with  other  measures,  namely,  venesection,  nitre,  mercory, 
iodide  of  potassium,  &c.,  or  with  a  partial  alkaline  treatment, 
the  heart  was  attected  in  35.'  Cardiac  inHammation  nmy  be- 
come developed  even  after  the  alkaline  treatment  has  been  fully 
employed.  Within  three  months  from  the  time  I  am  writing, 
I  have  seen  three  cases  in  private  practice  in  which  ]iericarditia 
occurred  after  alkalinity  of  the  urine  had  been  producctl.  But 
admitting  a  positive  and  a  considerable  prophylactic  iiiQuence 
of  alkalies,  given  largely  and  promptly,  it  is  reasonable  to  sup- 
pose that,  within  certain  limits,  after  the  develoitment  of  [tericar- 

'  Vt^tMt.  by  Dr.  Dickinson  in  Mod. -Chir.Tr«n9.,  of  Roynl  Med  timj  Chtrurf . 
Socicl;,  vol.  xlv,  186:!.  Also,  Briiithwriite'i  Hctroepect,  Jul;,  ISUB,  wul  ih« 
Half-Yearlj  AUlract  by  Baaking,  Julj,  1860. 
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ditis,  they  are  useful  by  preventing  the  continued  operation  of  the 
causative  agent  in  the  blood,  and  which  produced  the  inflamma- 
tion. It  may  be  that  the  alkalies  in  rheumatism  exert  their  effect 
by  neutralizing  the  materies  morbi^  rather  than  by  elimination, 
but  it  is  probable  that  they  form  combinations  which  are  readily 
thrown  off  from  the  system.  As  regards  the  extent  to  which 
alkalies  should  be  given  after  cardiac  inflammation  (pericarditis 
or  endocarditis)  has  been  developed  in  the  course  of  rheumatism, 
it  is  not  desirable  nor  proper  to  continue  the  full  alkaline  treat- 
ment. It  suffices  to  continue  the  use  of  alkalies  in  such  doses 
as  may  be  required  to  keep  up  the  alkalinity  of  the  urine. 

When  pericarditis  is  developed  in  connection  with  liright's 
diseases,  the  morbid  material  is  supposed  to  be  urea,  or  the  pro- 
ducts of  its  decomposition  in  the  blood.  The  remedies  supposed 
to  act  as  eliminatives  are  diuretics,  cathartics,  and  sudorifics. 
As  regards  the  employment  of  these  remedies  with  a  view  to 
elimination,  in  renal  pericarditis,  it  is  important  to  remark  that 
they  are  contraindicated,  not  only  when  they  come  into  op|X)si- 
tion  to  other  measures  of  greater  importance,  but  when,  irre- 
spective of  their  eliminative  operation,  they  are  likely  to  prove 
hurtful.  This  remark  applies  more  particularly  to  active  purga- 
tive remedies.  The  probability  of  good  being  effected  by  means 
of  elimination  is  not  sufficient  to  warrant  taking  the  risk  of 
doing  injury.  Remedies  to  act  on  the  kidneys  and  skin  may  be 
given  more  safely.  As  a  sudorific,  the  hot  air  or  vapor  bath  is 
preferable  to  other  means.  In  addition  to  their  greater  efficiency, 
they  have  these  important  advantages  over  the  water  bath, 
namely,  they  may  be  taken  with  the  head  moderately  low,  and 
without  exertion  on  the  part  of  the  patient. 

Having  noticed  the  more  important  of  the  therapeutical  meas- 
ures embraced  in  the  treatment  of  acute  pericarditis,  the  practi- 
cal points  which  have  been  presented  may  be  recapitulated,  and 
others  added,  in  considering  briefly  the  indications  which  belong, 
respectively,  to  the  successive  periods  of  the  disease,  viz.,  prior 
to,  during,  and  after  liquid  effusion. 

Treatment  prior  to  liquid  effusion. 

The  chief  objects  of  treatment  in  this  period  are,  abatement 
of  the  intensity  of  the  inflammation,  limitation  of  the  products 
of  inflammation  (serum  and  lymph),  and,  perhaps,  by  effecting 
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the8«  objects,  shortening  the  duration  of  tlio  disease.    The  mfll^H 
which  may  be  employed  for  these  ends  are,  bloodletting,  meroa- 
rialization,  opium,  and  elimi natives. 

Bloodletting  is  admissible  only  in  cases  of  idiopathic,  and  in 
certain  cases  of  rheumatic  pericarditis.  It  is  contrai ndicated 
by  coexisting  renal  disease,  antemia,  feebleness,  or  a  broken  con- 
stitution. It  is  never  indicated  when  pericarditis  occurs  in  con- 
nection with  the  eruptive  or  continued  fevers,  pysemia,  &c.  It 
should  be  employed  ouly  wlien  the  iniiamniatiou  has  a  certain 
degree  of  intensity,  as  shown  by  febrile  movement  and  a  firm 
jiulae.  The  repetitions  of  blooil letting,  and  the  amount  of  blood 
withdrawn,  are  to  be.determined  by  the  symptoms  and  the  ettect, 
)}eariug  in  mind  the  danger  of  weakening  too  much  the  heart 
by  this  measure.  It  is  never  to  be  employed  when  pliysical  ex- 
ploration of  the  chest  afibrds  evidence  that  efl'usiou  of  liquid  has 
taken  place. 

The  propriety  of  mercu  rial  izat ion  in  any  case  is  questionable. 
If  ever  appropriate,  it  is  admissible  only  iu  cases  of  either  idiopu- 
tliic  or  rheumatic  pericarditis,  and  when  the  constitution  of  the 
patient  is  not  greatly  impaired  from  any  cause.  An^^mia  con- 
stitutes a  contraindication.  If  this  measure  be  employed,  the 
system  should  be  brought  rapidly  under  the  effects  of  mercury, 
but  it  is  never  necessary  to  induce  severe  ptyalism  ;  on  the  con- 
trary, this  is  to  be  avoided,  if  possible.  Patients  with  this  dis- 
ease are  often  mercurialized  with  difficulty.  Wlien  this  is  found 
to  be  the  case,  it  is  certainly  better  to  relinquish  the  attempt, 
than  to  introduce  a  quantity  of  the  remedy  into  the  systent, 
which  may,  in  the  end,  lead  to  excessive  ettects. 

Opium  is  safer  and  more  reliable  than  either  bloodletting  or 
mercui-ialization.  It  may  be  employed  in  the  cases  in  which 
these  measures  are  contraindicated;  and  it  may  be  employed  ui 
conjunction  with  them.  It  should  be  given  in  doses  sutticient 
to  relieve  pain  and  tranquillize  the  circulation.  The  dnses  re- 
quired to  produce  a  sufiicient  effect  will  sometimes  be  IftTge, 
owing  to  the  tolerance  of  the  remedy  in  this  disease. 

Eliminatives  are  indicated  in  cases  in  which  the  disease  >J<<<^^h 
pendent  on  rheumatism  or  unemia.  ^^^| 

Tmiimeiit  during  Hquiil  effusion.  ^^^ 

The  chief  objects  of  treatment  in  this  period  are,  the  preven- 
tion of  further  accumuhitiou  of  liquid ;  the  promotion  of  ito  iU» 
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sorption ;  the  invigoration  of  the  heart  and  forestalling  danger 
from  paralysis  and  compression  of  the  organ.  The  means  for 
these  ends  are,  opium,  counter-irritation,  stimulants,  nutritious 
diet,  and  to  these  may  be  added,  diuretics  and  hydragogue 
cathartics. 

Indications  for  opium  may  be  present  in  the  second,  as  well  as 
in  the  first  period,  but  not  to  the  same  extent.  To  relieve  pain 
and  quiet  irritation  are  still  objects  of  treatment,  and  this 
remedy  is  indicated  in  doses  sufficient  to  effect  these  objects. 

Vesication  upon  or  near  the  prfecordia,  which  is  not  admissible 
in  the  first  period,  is  now  useful  in  promoting  absorption.  In 
order  not  to  interfere  with  physical  examinations  of  the  chest, 
by  means  of  which  the  progress  of  the  disease,  from  day  to  day, 
is  ascertained,  it  is  preferable  to  apply  blisters  in  the  neighbor- 
hood of  the  prsecordia,  and  not  directly  over  the  heart.  The 
employment  of  a  series  of  blisters  applied  in  different  situations, 
allowing  the  blistered  surface  to  heal  as  quickly  as  possible,  is 
best  suited  to  promote  absorption. 

Diffusible  stimulants  are  indicated,  in  the  second  period,  by 
weakness  of  the  heart.  They  are  indicated  in  proportion  as  the 
heart  becomes  weakened  by  paralysis  and  compression.  Weak- 
ness of  the  heart  is  manifested  by  the  pulse  and  other  symptoms ; 
but  more  distinctly  by  physical  signs.  Feebleness  or  suppression 
of  the  apex-beat,  diminished  intensity  of  the  heart-sounds,  more 
especially  of  the  first  sound,  and  extinction  of  the  latter,  call 
imperatively  for  measures  to  invigorate  the  heart.  Alcoholic 
stimulants,  in  the  form  of  either  wine  or  spirits,  are  the  most 
efficient  means  for  this  end.  They  should  be  given  as  freely  as 
they  are  found  to  be  well  borne,  the  criterion  being,  not  a  cer- 
tain quantity,  but  a  certain  effect.  The  desired  etfeqjfc  is  in- 
creased strength,  with  diminished  frequency,  of  the  pulse.  The 
physical  signs  also  afford  a  guide  in  regulating  the  quantity  of 
stimulants.  The  reappearance  or  increased  force  of  the  apex- 
beat,  and  an  approximative  return  of  the  sounds  of  the  heart 
to  their  normal  relative  intensity — in  other  words,  improvement 
in  the  first  sound  more  particularly — denote  the  beneficial  in- 
fluence of  stimulation. 

In  conjunction  with  stimulants,  a  nutritious  diet  is  indicated. 
Whenever  stimulants  are  useful,  the  diet  cannot  be  too  nutri- 
tious. Animal  essences  and  tender  meat  constitute  the  diet 
which  is  most  sustaining.     But  those  articles  of  food  are  of 
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course  to  be  selected  which  are  best  adapted  to  the  digestire 
powers  in  individual  cases,  aud  this  is  to  be  determined  hy  ex- 
perimental trials. 

Digitalis  may  be  employed  in  this  stage  when  the  action  of 
the  heart  is  notably  feeble,  tVequent,  or  irregular. 

Diuretics  and  hydragogue  eatharticB  may  sometimes  be  eat- 
ployed  with  advantage,  with  a  view  to  promote  absorption  of 
the  effused  liquid.  But  the  employment  of  these  remedies  de- 
mands great  circumspection.  They  are  contraindicated  when- 
ever stimulants  and  sustaining  diet  are  required.  This  caatioii 
has  reference  more  to  hydragogne  cathartics  than  to  diuretios, 
but  measurably  to  the  latter, 

Eliminative  remedies  may  be  continued,  under  proper  restric- 
tions, into  the  second  period.  They  must  not  conflict  with  other 
measures  upon  which  greater  reliance  is  to  be  placed. 

Aside  from  the  indications  just  mentioned,  purgative  remtdlM 
are  not  advisable  iu  the  treatment  of  pericarditis,  save  to  obviate 
discomfort  attending  constipation. 

It  will  not  be  amiss  to  rejieat  the  caution  not  to  permit  luach 
exertion  on  the  part  of  the  patient,  when  the  heart  is  compressed 
by  an  abundant  accumulation  of  liquid  effusion.  Sudden  and 
fatal  syncope  may  be  induced  by  the  effort  of  rising  from  the 
bed  to  go  to  stool,  as  in  an  instance,  referi-ed  to  more  than  ouce, 
which  came  tinder  mv  observation. 

The  importance  of  daily  or  frequent  explorations  of  the  chest, 
in  order  to  determine  the  progressive  diminution  of  the  liquid 
effusion,  and  its  final  disapiHjamnce,  has  been  rejieatedly  referred 
to,  but  it  cannot  be  too  strongly  enforced.  It  is  also  to  tie  boms 
in  mind,  that  even  where  the  symptoms  denote  acutenesa  of  the 
pericardial  inflammation,  there  is  not  always  much  liquid  effu- 
sion. The  indications  in  the  second  stage,  therefore,  whicli 
relate  to  the  presence  of  liquid,  will  hinge  on  the  iuformktio& 
to  be  obtained  by  means  of  pliysical  signs. 


Trealincnt  after  the  absoi-plion  of  liquid  fffnsion. 


< 


The  chief  object  of  treatment  in  this  period  is  to  promote  the 
complete  disappearance  of  inflammation.  The  means  for  this 
end  are,  counter-irritation,  tonic  remedies,  an  invigorating  diet 
and  regimen. 

It  is  perhaps  probable  that  niodemte  counter-irritation  neM 


TREATMENT    OF    ACUTE    PERICARDITIS.  403 

the  pnecordia  tends  to  expedite  the  final  cessation  of  inflamma- 
tion, and  to  jprevent  it  from  becoming  chronic.  The  modes  of 
counter-irritation  suited  to  this  object  are  blisters,  issues,  and 
pustulation  with  croton  oil.  The  counter-irritation  should  be  so 
restricted  in  degree  as  not  to  produce  constitutional  disturbance, 
nor  to  prove  a  source  of  exhaustion.  Without  this  precaution, 
the  evils  would  be  likely  to  overbalance  the  good  effect. 

In  acute  inflammations  generally,  the  local  processes  of  resto^ 
ration  go  on  more  rapidly,  the  liability  to  relapse  is  less,  and  the 
final  recovery  is  more  complete,  in  proportion  as  the  general 
powers  of  the  system  are  invigorated.  Hence,  one  great  advan- 
tage in  not  employing  unnecessarily,  during  the  progress  of  the 
disease,  debilitating  measures  of  treatment.  The  less  the  pa- 
tient is  enfeebled,  the  more  8f>eedy  and  safe  the  convalescence. 
Hence,  tonic  remedies,  a  nutritious  diet,  cheerful  relaxation  of 
mind,  and  gentle  exercise  in  the  open  air,  are  important  as  soon 
as  convalescence  is  established.  These  are  the  means  by  which 
the  body  regains  strength  and  vigor.  They  are  applicable  to 
pericarditis  as  weU  as  to  other  inflammations.  While  undue 
exertion  of  body  or  mind,  imprudent  exposure,  and  excesses  of 
all  kinds,  are,  of  course,  to  be  avoided,  the  regimen  and  diet 
best  calculated  to  restore  or  improve  the  general  health  will 
affect  most  favorably  the  condition  of  the  organ  recently  ia- 
flamed. 

An  effect  of  undue  physical  exertion,  in  this  disease,  before- 
the  pericardial  surfaces  have  become  firmly  adherent,  is  the 
breaking  up  of  the  adhesions  to  a  greater  or  less  extent.  Tliis 
is  followed  by  pain  and  soreness,  and  the  convalescence  is  re* 
tarded.  In  a  case  under  my  observation,  on  two  occasionsy 
directly  following  an  unusual  muscular  effort,  in  conjunction 
with  a  renewal  of  pain  and  soreness,  the  pericardial  friction- 
murmur,  which  had  ceased,  returned  and  peristed  for  several 
days. 

In  the  treatment  of  pericarditis,  associated  affections,  especi- 
ally endocarditis,  pleurisy,  and  pneumonia,  will  often  claim 
attention.  The  measures  to  be  directed  to  these  affections 
need  not  be  here  considered.  The  treatment  of  the  pericar- 
ditis, it  is  obvious,  must  be  more  or  less  modified  under  these 
circumstances.  As  a  rule,  they  enforce  greater  circumspection 
in  the  use  of  debilitating  remedies,  and  call  for  an  earlier  and 
more  eflS^cient  employment  of  sustaining  measures. 
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Tlie  danger  in  cases  of  [lericarditis  is  much  enhanced  tv'Iieo 
the  disease  is  complicated  with  notable  disorder  of  the  nervoas 
system,  giving  rise  to  active  delirium,  convulsions,  &c.,  symp- 
toms which,  it  has  heen  seen,  often  mask  the  cardiac  affection. 
It  is  not  easy  to  decide,  with  our  present  knowledge,  aa  to  Ute 
measures  most  likely  to  prove  successful  in  this  clase  of  caaea. 
In  the  case  under  my  observation  which  ended  iu  recovery,  the 
treatmcut  consisted  of  the  free  use  of  alcoholic  stimulants,  su*- 
taining  diet,  and  a  blister  upon  the  pnecordia. 


SUBACUTE  AXD  CITROXIC  PERICARDITIS. 


Pericarditis  may  be  subacute  without  becoming  chronic.  Hie 
inflainniation  may  be  so  slight  as  to  give  rise  to  few,  if  any, 
local  subjective  symptoms,  and  to  very  little  constitutional  dia- 
turbance.  The  following  cases  will  serve  to  illustrate  the  lat«DCj 
of  this  variety  of  the  disease : 

Case  1,  A  seamstress,  aged  24,  was  attacked  with  sabocute 
rheumatism  affecting  the  ankles,  knees,  wrists,  and  elbows.  The 
rheumatic  affection  was  not  sufiicient  to  cause  her  to  fake  to 
the  bed.  On  the  third  day  after  the  attack  she  began  to  take 
the  bicarbonate  of  potassa  in  doses  of  a  drachm  every  two  hours. 
On  the  day  following,  there  was  a  well-raarkeil  [icrioardial  fiio- 
tion-niurmur.  This  murnnir  continued  for  four  days.  There 
were  no  signs  of  pericardial  effusion.  Phe  had  slight  pain  refer- 
able to  the  heart.  She  ttiok  to  the  bed  reluctantly.  The  bi- 
carbonate of  potassa  was  continued  for  several  days,  with  an 
anodyne  at  night,  and  afterward  quinia  was  prescribed.  The 
rheumatic  affection  lasted  tor  ten  days. 

Case  2.  A  girl,  aged  8  years,  brought  to  my  clinic  at  the 
Long  Island  College  Hospital,  by  my  colleague,  Prof.  Giltillan, 
a  fortnight  previously  had  been  seized  with  pain  in  both  kneea- 
The  pain  disaitpeared  ou  the  next  day,  and  she  cotiiplained  of 
pain  in  the  pnecordia.  Prdf.  QilfiUan  had  seen  her  three  days 
before  bringing  her  to  the  elinio.  She  had  not  been  confiatd 
to  the  bed.  Prof.  Giliillan  had  found  well-marked  pericardial 
friction-murmur,  together  with  a  mitral  systolic  murmnr- 
These  signs  were  still  present,  and  the  case  served  to  illuatraU 
them  to  the  medical  class.  There  was  some  pain  and  tender- 
ness in  the  pnecordia,  and  the  respirations  were  somewhat  ao 
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celerated.  The  patient,  however,  was  up  and  about,  scarcely 
appearing  to  be  ill.  There  were  no  signs  of  pericardial  effusion. 
The  patient  recovered  without  any  untoward  symptoms. 

In  cases  like  these  auscultation  reveals  unexpectedly  the  ex- 
istence of  pericarditis ;  it  would  hardly  be  suspected  from  the 
symptoms.  There  is,  however,  always  a  liability  to  liquid  effu- 
sion, in  more  or  less  abundance,  no  matter  how  slight  may  be 
the  inflammation.  There  is  no  more  a  fixed  relation  between 
the  intensity  of  the  disease  and  the  quantity  of  liquid  effused 
in  pericarditis  than  in  cases  of  pleurisy ;  the  effusion  may  be 
slight  when  the  inflammation  is  intense,  and  it  may  be  copious 
although  the  pericarditis  be  notably  subacute.  Such  cases,  there- 
fore, claim  watchfulness  and  care  chiefly  with  reference  to  the 
liability  to  the  effusion  of  liquid.  It  is  to  be  added,  that  the 
friction-murmur  in  these  cases  may  be  loud.  The  intensity  of 
this  murmur  is  by  no  means  a  criterion  of  the  intensity  of  the 
disease.  Indeed,  since  in  cases  of  subacute  pericarditis  the 
power  of  the  heart's  action  may  be  but  little  diminished,  the 
friction-murmur,  other  things  being  equal,  will  be  louder  than 
when  the  muscular  power  of  the  heart  is  weakened  by  the  para- 
lyzing eftcct  of  the  inflammation. 

In  chronic  pericarditis  the  disease  may  have  been  from  the 
commencement  subacute.  In  these  cases,  when  the  attention  is 
first  directed  to  the  chest,  the  pericardial  sac  is  sometimes  found 
already  largely  distended.  If  death  occur  during  the  period  of 
eftusion,  the  liquid  is  found  to  be  moderately  or  slightly  turbid, 
a  small  quantity  of  lymph  adhering,  in  circumscribed  patches, 
to  the  pericardial  surfaces.  The  disease  is  analogous  to  chronic 
pleurisy,  as  the  latter  is  not  infrequently  presented  in  medical 
practice.  In  other  cases,  this  variety  of  the  disease  succeeds 
the  acute  form.  In  acute  pericarditis,  if  the  inflammation  do 
not  disappear  in  the  course  of  from  two  to  three  weeks,  the 
disease  may  be  considered  as  having  become  chronic. 

The  anatomical  conditions  in  chronic  pericarditis,  more  espe- 
cially when  it  follows  an  acute  affection,  are  quite  diflerent  in 
different  cases.  It  suffices  to  arrange  these  differences  into  two 
classes,  viz..  First.  Absence  of  liquid  eftusion,  and  the  pericar- 
dial surfaces  agglutinated  by  interposed  layers  of  lymph,  of 
variable  thickness,  without,  or  with  only  imperfectly  organized 
attachment;  Second,  More  or  loss  distension  of  the  pericardial 
sac  with  liquid,  which  is  turbid,  ptiruloid,  or  even  truly  purulent. 
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Upon  these  two  classes  of  anatomical  conditions  may  l»e  bawfii 
a  division  into  chronic  pericanlitis  with, and  chronic  i^ericarditie 
without,  the  accumulation  of  liquid. 

In  fhronic  pericarditis  without  the  presence  of  liquid,  adhesion 
of  the  iiericardial  surfacea  by  organized  attachment  is  prevented 
by  the  abundance  of  lymph.  The  latter  often  forms  a  aeries  of 
hiyers,  which  may  be  successively  peeled  off  from  the  eurface 
of  the  heart.  These  layers  are  dense,  reflerabliiig  memhranous 
structure,  but  they  are  not  organized.  The  pericardial  sorftee 
)>eneath  presents  the  appearances  of  iufianmiation,  and  frequenlly 
in  detaching  the  layers  of  lymph,  small  circuniscrihed  collec- 
tions of  sero-puruient  liquid  are  discovered.  The  adherence 
of  the  layers  of  lymph  to  the  visceral  and  parietal  surface*  ef 
the  pericardium,  and  to  each  other,  may  be  quite  firm,  hut  it  is 
only  by  mechanical  agglutination.  The  deeper  layers  of  l^nnph 
are  often  colored  with  hiematin. 

A  low  grade  of  iuflamniation  is  probably  kept  up  by  the  pre* 
enee  of  the  lymph  in  these  cases,  which  acts  like  a  foreign  sub- 
stance, or,  suecesaive  attacks  of  subacute  iuilanimation  are  fre- 
quently renewed.  These  oases  are  hopeless  as  regards  iiltiraafe, 
complete  recovery,  applying  the  term  recovery  to  the  cessatiftu 
of  inBammation,  with  the  occurrence  of  organized  adhesion  of 
the  pericardial  surfaces,  to  a  greater  or  less  extent. 

In  chronic  pericarditis  with  effusion,  the  accumulation  of  liquid 
is  often  much  gre.T.ter  than  in  cases  of  the  acute  form  of  the  dis- 
ease. The  pencardial  sac,  from  long-eon  tin  uetl  distoneion,  yieldfl 
to  the  jiresBure,  becomes  more  or  less  dilated,  and  the  ainouni 
of  effusion  in  some  instances  is  enormous.  I'erhapa  the  ninsi 
remarkable  case  of  large  aocumulation  on  record  was  observed 
by  Prof.  Alonzo  Olarli,  and  reported  ijy  the  late  Dr.  Swett' 
Death  occurred  in  ten  woel^s  from  the  date  of  the  attack,  and 
on  examination  post  mortem  "  the  pericardium  was  touud  to  oc- 
cupy the  whole  anterior  jiart  of  the  chest,  pushing  the  diaphragm 
downwards  so  as  to  form  a  very  large  convexity  towards  tbe 
cavity  of  the  abdomen.  The  liver  was  pushed  downwards  ft> 
that  its  upper  convex  margin  reached  the  margin  of  the  ribs,  and 
both  lungs  were  pushed  into  the  posterior  and  lateral  portions 
of  the  thorax.  Had  the  entire  contents  of  the  pericardial  sac 
been  fluid,  it  could  not  have  been  less  than  ten  pints;  but.  as  it 

■  Lectures  on  Disoasoi  uf  the  Cheat,  18^,  p.  891. 
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was,  there  was  at  least  a  gallon  of  clear,  yellow  serum."  Cases 
in  which  the  accumulation  amounts  to  from  two  to  three  pints 
are  not  very  uncommon.  The  sac,  when  dilated  much  beyond 
its  normal  capacity,  becomes  enlarged  disproportionately  in 
width.  Its  pyriform  shape  is  not  preserved,  as  it  is  in  acute 
pericarditis.  In  proportion  to  its  abnormal  size,  it  occupies,  of 
course,  space  at  the  expense  of  the  pulmonary  organs,  and  inter- 
feres with  the  thoracic  and  diaphragmatic  movements  in  respi- 
ration. 

Chronic  pericarditis  without  liquid  effusion  is  often  unattended 
by  symptoms  which  point  to  the  seat  of  disease.  Acute  pain  is 
rarely  present.  A  sense  of  uneasiness,  constriction,  or  indefinite 
distress,  may  be  referred  to  the  prsecordia ;  palpitation  may  be 
complained  of  with  dyspnoea,  on  exertion  ;  but  there  may  be  en- 
tire absence  of  all  subjective  symptoms  referable  to  the  heart. 

The  presence  of  an  abundant  liquid  effusion  will  be  likely  to 
give  rise  to  symptoms  directing  attention  to  the  chest,  but  not 
distinctive  of  the  disease.  The  symptoms  are  essentially  those 
incident  to  the  period  of  effusion  in  acute  pericarditis,  viz.,  pal- 
pitation, feebleness  and  irregularity  of  the  pulse,  proecordial  dis- 
tress, dyspnoea,  and  tendency  to  syncope,  esj)ecially  on  exertion, 
lividity,  oedema,  &c.  These  symi)toms  may  be  less  marked  than 
in  acute  pericarditis,  although  a  much  larger  quantity  of  liquid 
may  be  contained  in  the  pericardial  sac,  the  accumulation  tak- 
ing place  more  slowly  and  greater  tolerance  being  acquired.  But 
even  when  considerable  effusion  exists,  the  disease  may  be  latent 
as  regards  subjective  symptoms  distinctly  referable  to  the  heart. 

The  physical  signs,  when  liquid  is  not  present,  are  not  distinc- 
tive of  existing  chronic  inflammation.  Certain  signs  may  be 
present  denoting  union  of  the  pericardial  surfaces,  but  not  indi- 
cating the  mode  of  this  union.  These  signs  will  be  presently 
noticed  under  the  head  of  pericardial  adhesions.  Creaking  fric- 
tion-sound is  occasionally  discovered.  The  disease,  in  fact,  under 
these  circumstances,  frequently  does  not  ofter  strongly-marked 
diagnostic  phenorpena ;  and,  without  an  acquaintance  with  the 
pre\dous  history,  it'  is  by  no  means  easy  to  arrive  at  a  positive 
diagnosis.  Knowledge  of  the  fact  that  acute  pericarditis  has  re- 
cently existed,  taken  in  connection  with  the  symptoms  and  signs, 
is  important  with  reference  to  the  diagnosis.  In  these  cases, 
when  not  preceded  by  acute  pericarditis,  or  when  they  come 
under  observation  after  the  inflammation  has  ceased  to  be  acute, 


the  disease  may  be  overlooked.     If,  as  is  often  the  oase,  valvular 
lesions  and  enlargement  of  the  heart  coexist,  the  syinptoms  and 
signs  may  be  referred  exclusively  to  these,  pericarditis  not  being 
■  suspected. 

An  abundant  liquid  effusion  gives  rise  to  physical  signs  which 
have  been  already  considered  in  connection  with  acute  |»cricar- 
ditis.  The  signs  do  not  differ  from  those  hi  the  latter  aff«M;tioii, 
except  BO  far  as  they  are  modilied  by  the  presence,  often,  of  it 
much  larger  accumulation  of  liquid  than  occurs  in  the  acute  form 
of  the  disease,  The  space  occupied  by  a  lai-gely  dilated  pericar- 
dial sac  is,  of  course,  proportionately  greater  than  when  the  sac 
is  merely  distended ;  and  the  form  of  the  sac  being  altered  by 
its  greater  relative  width,  the  area  of  dutness  on  percuesion,  cor- 
responding to  the  space  which  it  occupies,  does  not  present  the 
pyriform  shape  characteristic  of  the  outline  of  dulnesa  in  acute 
periciirditia.  The  dulnesa  on  percussion,  in  proportion  as  the 
amount  of  liquid  is  greater,  is  more  marked  in  degree,  and  if  the 
amount  be  large  there  is  abaoiuto  flatuess.  The  auecultator}' 
signs  show  removal  of  the  lung  on  each  side  to  a  greater  distmce 
from  the  median  line,  the  extent  of  the  separation  being  in  pra}lO^ 
tion  to  the  dilatation  of  the  aac.  A  friction-sound,  in  some  earn, 
is  discovered,  not  wit  hstanding  a  very  large  accumulation  of  liqnii 
The  apex-beat>  is  suppressed;  but  a  diffused  shock  may  be  felt 
over  the  prsecordia.  The  latter  was  observed  in  the  case  of  enor- 
mous accumulation  reported  by  Dr.  Swett.  It  was  observed  in 
that  ease  that  the  limits  of  dulnesa  on  percussion  moved  nearly 
an  inch  to  the  right  or  left,  according  as  the  position  of  the  ju- 
tieut  was  on  the  right  or  left  side,  the  extent  of  dulnesa  under- 
going no  change.  This  variation  in  situation  of  the  area  of  dul- 
neas,  with  change  of  position,  in  cases  of  pericai-dial  effusion,  has 
been  observed  in  other  cases.  Enlargement  or  bulging  of  the 
pra?cordial  region  ia  more  apt  to  be  marked  in  chronic  than 
acute  pericarditis,  in  consequence  of  the  larger  collection  of 
liquid.  The  depression  of  the  diaphragm  may  be  Bufficient  to 
cause  marked  swelling  at  the  epigastrium,  and  even  an  unusual 
prominence  of  the  abdomen.  Undulation  in  the  intercostal  apacw 
is  ofteuer  observed  in  chronic  than  acute  pericarditis.  In  llw 
case  reported  by  Swett,  it  was  perceived  in  the  epigastrium. 
The  lel^  lung  is  sometimes  pressed  upward,  to  a  considerahlf 
height,  above  the  clavicle.  Stokea  cites  a  case  which  came  under 
his  observation,  in  which  a  tumor  was  produced  above  the  cl&vi- 
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cle  sufficiently  large  to  produce  great  deformity  of  the  neck. 
This  tumor  was  present  for  several  days ;  it  was  increased  by 
coughing,  and  gave  the  pulmonary  sound  on  percussion,  with 
vesicular  murmur  and  wheezing  rale  on  auscultation.  A  similar 
case  was  observed  by  Graves.  The  enlargement  of  the  chest 
and  depression  of  the  diaphragm,  in  cases  of  very  large  effusion, 
will  occasion  an  obvious  restraint  of  the  costal  and  abdominal 
movements- of  respiration. 

The  differential  diagnosis  of  pericardial  effusion,  based  on  the 
physical  signs,  involves  the  same  points  in  chronic,  as  in  acute, 
pericarditis,  and  these  need  not  be  repeated. 

The  objects  of  treatment  in  chronic  pericarditis  are  the  absorp- 
tion of  the  morbid  products,  and  the  removal  of  the  inflamma- 
tion. Therapeutical  measures  having  reference  to  these  objects, 
are,  vesication,  and  the  use  of  certain  remedies  which  ar<5  sup- 
posed to  act  as  sorbefacients,  of  which  the  most  prominent  is 
iodine.  Iodine  has  been  supposed  to  act  efficiently,  in  some  in- 
stances, when  applied  externally.  This  method  is  recommended 
by  Stokes. 

But  the  treatment  must  be  governed,  in  a  great  measure,  by 
circumstances  which  have  reference  indirectly  to  the  objects  just 
stated,  viz.,  the  morbid  conditions  as  re8i>ects  the  presence  or 
absence  of  liquid ;  the  vital  condition  of  the  heart,  or,  in  other 
words,  the  weakness  of  the  organ ;  coexisting  affections,  and  the 
constitution  of  the  patient.  The  solid  products  of  inflamma- 
tion, consisting  of  thick  layers  of  condensed  lymph,  cannot  be 
removed  by  sorbefacient  remedies.  More  is  to  be  expected  from 
efforts  to  promote  the  absorj)tion  of  liquid ;  but  if  the  pericar- 
dial sac  be  much  dilated,  the  prospect  of  success  is  small.  In  pro- 
portion to  the  weakness  of  the  heart,  stimulants  are  called  for. 
Coexisting  affections  will  claim  appropriate  attention,  and  the 
general  condition  of  the  system  will  be  likely,  on  the  one  hand, 
to  contraindicate  therapeutical  measures  which  tend  to  impair 
thiB  vital  forces,  and,  on  the  other  hand,  to  indicate  a  sustaining 
course  of  treatment. 

In  cases  of  large  dilatation  of  the  pericardial  sac  with  liquid 
which  does  not  diminish  under  appropriate  remedies  and  gives 
rise  to  distress  and  danger  from  compression  of  the  heart  and  out- 
ward pressure  on  the  adjacent  parts,  the  propriety  of  puncturing 
the  jxjricardium  is  to  be  considered.  This  operation  has  been 
repeatedly  performed,  with  immediate  relief  of  distressing  symp- 
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tome,  apparent  prolongation  of  life,  and  in  aorae  instiinfes  it  has 
Vieon  followed  by  recovery.'  Assuming  the  diagnosia  to  be  clear, 
and  that  other  measures  have  proved  ineffectual,  paracentesiB  is 
certainly  warranted,  even  as  a  means  of  temporary  relief.  Com- 
jmrative  comfort  and  pnetponeriient  of  a  fatal  result  may  reason- 
ably Ije  expected  fixim  the  operation.  That  reeovery  la  not  to 
he  looked  for  in  the  great  majority  of  cases  arises  from  the  al- 
most hopelessness  of  chronic  pericarditis,  irpoBpeetivti  of  the 
danger  incident  to  the  quantity  of  Htpiid  accumulation.  Further 
observations  may  show  that  the  ojieration  is  to  be  resorted  to 
in  cases  in  which  the  sac  is  largely  distended  or  dilated,  whe-n 
the  distreas  is  not  extreme  and  the  danger  not  imminent.  It 
may  perhaps  be  shown  by  experience  to  be  applicablo  to  the 
treatment  of  acute  as  well  aa  chronic  pericarditis.  The  auccew 
with  "which  paracentesis  has  been  employed  in  cases  of  plenrisy, 
warrants  a  conjecture  that  the  same  measure  may  be  extended 
equally  to  pericarditis  with  effusion. 

In  jierforming  paracentesis  of  the  pericai-dium,  the  method 
practined  by  Dr.  Bowditch  in  cases  of  pleurisy  is  to  be  preferred. 
This  method  consists  in  the  introduction  of  a  small  exploriog 
trocar,  to  the  canula  of  which  is  attached  a  suction-pump.  TTie 
wound  made  by  this  instrument  is  trivial,  the  liquid  may  be 
withdrawn  slowly,  the  quantity  regulated  by  the  imme4^1iat« 
effects,  and  the  operation  repeated  as  often  as  may  be  deemed 
advisable.  The  trocar  is  to  be  introduced  in  the  fourth  or  fifth 
intercostal  space  between  the  nipple  and  the  sternum,  the  patient 
lying  uyiOB  the  back ;  the  physical  signs  showing  the  pericardium 
to  be  in  contact  with  the  thoracic  wall  at  the  point  of  puncture, 
and  the  heart  removed  from  the  walls  at  that  situation.  Aran, 
of  Paris,  i-eported  a  case  in  which  a  solution  of  iodine  was  in- 
jected, after  the  removal  of  the  liquid,  with  apparent  Iwuetit- 
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Air  or  gas  gains  access  within  the  jx-ricardium  by  means  of 
fistulous  communications  with  the  stomach,  cesopbagus,  and  ti» 

'  Fur  u  ritmiit  of  eafcs  which  huve  hven  ri'porled,  mimhering  thirtSM),  lb* 
reader  \»  rpforri'd  to  Bfllinghiim**  work,  jit.  n,  p.  830.  For  report  of  ft  eu«  Ib 
which  lliie  uperation  wm  sUL-m-'Mrully  pprrormm),  sea  Boston  Mod.  &  Surg.  Jottta^ 
Feb.  28,  1807.  For  report  of  ciito  of  he morrhngie  pericarditis,  in  whieb  ptm- 
c?>il(<eiB  WM  twice  enptoyM  with  niHrlied  relief  by  Hnnri  Bogor,  im  H^  _ 
Icurly  Atwinwl  of  Medical  Scionces,  Amer.  ed.,  July,  18tt9. 
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pulmonary  organs ;  or  through  wounds  of  the  chest  perforating 
the  pericardial  sac  ;  and  in  rare  instances  it  may  possibly  be  due 
to  decomposition  of  liquid  products  within  the  sac.  Inflamma- 
tion, with  more  or  less  liquid  effusion,  is  almost  invariably  pres- 
ent. The  affection  is  then  properly  designated  pneumo-pericar- 
ditis.  It  is  analogous  to  that  variety  of  pleurisy  which  is  com- 
monly known  as  pueumo-hydrothorax.  But  inflammation  is  not 
necessarily  present.  In  a  case  related  to  me  by  Dr.  Knapp,  of 
Louisville,  to  which  reference  has  before  been  made,  a  patient 
was  stabbed  with  a  knife,  which  penetrated  the  pleural  cavity 
and  perforated  slightly  the  pericardium.  A  splashing  sound  with 
the  heart's  action  was  immediately  heard,  which  continued  for 
a  few  days  and  disappeared.  The  symptoms  and  signs,  subse- 
quently, did  not  denote  pericarditis,  but  the  patient  had  pleurisy, 
which  was  followed  by  considerable  contraction  of  the  left  side. 
The  splashing  sound,  in  this  case,  was  fairly  attributable  to  the 
presence  of  air  and  probably  a  little  blood  within  the  i)ericar- 
dium.  The  recovery  was  complete,  and  the  patient  was  exam- 
ined by  me  some  two  or  three  years  after  the  injury.  In  such 
a  case,  the  affection,  assuming  that  inflammation  was  not  pres- 
ent, is  properly  called  pneumo-pericardium. 

Stokes  relates  a  case  in  which  the  coexistence  of  liquid  and 
gas  was  predicated  on  the  peculiar  auscultatory  phenomena. 
The  account  is  best  given  in  his  own  words.  "  The  patient  w^as 
a  young  man  of  lymphatic  temperament,  who  had  labored  under 
an  attack  of  acute  pericarditis  for  a  few  days  before  I  saw  him. 
On  my  first  examination  he  presented  the  usual  signs  of  dry 
pericarditis,  with  a  considerable  effusion  of  lymph  of  the  ordi- 
nary consistence.  The  rubbing  sounds,  though  loud  and  distinct, 
had  nothing  unusual  in  their  character,  and  the  patient  suffered 
but  little  distress.  After  two  or  three  days  I  saw  him  again, 
and  found  that  his  state  had  become  very  much  altered.  His 
appearance  was  haggard  and  worn,  and  he  complained  of  ex- 
treme exhaustion,  which  he  attributed  to  a  total  deprivation  of 
sleep.  This  was  induced  by  the  extraordinary  loudness  and 
singular  character  of  the  sounds  proceeding  from  the  cardiac 
region ;  for  though  up  to  this  period  the  rubbing  sounds  were 
distinctly  perceptible  by  means  of  the  stethoscoj>e,  the  patient 
was  quite  unconscious  of  their  existence.  They  had  suddenly, 
however,  become  so  loud  and  singular,  that  the  patient  and  his 
wife,  who  occupied  the  same  apartment,  were  unable  to  obtain 
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a  moment's  repose.  On  examiimtion,  a  eprioB  of  snniids  i 
observable  which  I  had  never  hefore  met  with.  It  is  ditHcuU  or 
imfiossible  to  convej  in  words  any  idea  of  the  extraordinary 
phenomena  then  presented.  They  were  not  the  nisping  sounds 
of  indurated  lymph,  nor  the  leather  ereak  of  Collin,  nor  those 
proceeding  from  pcriearditic  with  valvular  murmur,  hut  a  mix- 
ture of  the  various  attrition  murmurs  with  a  large  crepitatiug 
and  a  gure;ling  sound,  while  to  all  these  phenomena  was  added 
a  distinct  metallic  ehnracter.  In  the  whole  of  my  experience  I 
never  met  with  bo  extraordinary  a  combination  of  sounds.  The 
stouiach  was  not  distended  with  air,  and  the  lung  and  pleurft 
were  unaitected,  but  the  region  of  the  heart  gave  ii  tymjianitic 
hruit  flu  pot  feU  on  percussion  :  and  I  could  form  no  conclusion 
but  that  the  pcricardinm  contained  air  in  addition  to  an  eflnsiou 
of  sernm  and  coagulable  lymph.  In  the  courao  ot  about  three 
days  tiie  signs  of  air  disapiwared,  leaving  the  phenomena  aa 
they  were  at  the  firet  period  of  the  ease.  The  convalescence  of 
this  patient  was  slow,  and  the  rubbing  sounds  continued  for  an 
unusual  lengtli  of  time.    ITis  recovery  was  ultimately  perfect."' 

Stokes,  in  connection  with  this  ease,  cites  two  adililional  cases, 
one  reported  by  Graves,  and  the  other  communicated  by  Dr.  B. 
McDowel.  In  Graves's  ease,  pericarditis  was  induced  by  the 
opening  of  an  hepatic  abscess  into  the  pericardial  sac.  The  case 
proved  fatal,  and  after  death  it  was  ascertained  that  the  nbsccww 
also  communicated,  through  a  fistulous  opening,  with  the  atom- 
ach.  The  gas  contained  within  the  pericar-dium  was  derived 
from  the  stomach  passing  through  the  hepatic  absoesB,  The 
patient  presented  over  the  prrecordia  friction-sounds,  with  an 
occasional  metallic  click,  giving  the  idea  of  a  fluid  dropping  in 
the  j)criLardinm.  Afterwards  the  sounds  assumed  the  charat-tiT 
of  an  emphysematous  crackling.  In  McDowel's  case,  a  fistula 
was  found,  after  death,  to  have  become  established  between  the 
pericardial  sac  and  a  small  anfractuous  cavity  in  the  right  long. 
A  current  of  air  through  the  trachea  was  observed  to  rise  through 
the  fluid  contained  in  the  pericardial  sac,  and  the  latter,  when 
opened,  contained  air.  Over  the  left  side  of  the  chest,  iu  this 
case,  auscultation  discovered  metallic  tinkling,  and  splashing  of 
fluid  caused  hy  the  action  of  the  heart. 

In  a  case  reported  by  Walshe,  in  which  a  commnnicatioi 

<  On  DiKWiw  of  the  Heart  and  Aorta,  Amer.  ed.,  p.  S8. 


PNEUMO -PERICARDITIS.  413 

isted  between  the  oesophagus  and  pericardium,  produced  by  the 
eftbrt  to  swallow  a  knife,  tympanitic  resonance  on  percussion 
over  the  prsecordia  was  marked,  but  neither  a  splashing  noise 
nor  metallic  tinkling  were  observed.  A  distinctive  phenomenon 
in  this  case  "  consisted  in  the  change  of  position  of  tympanitic 
and  dull  percussion-sound,  w^ithin  the  area  of  the  cardiac  region, 
according  as  the  posture  of  the  patient  was  changed  from  one 
to  the  other  side." 

These  cases  are  of  much  interest  as  showing  the  phj'flical  signs 
distinctive  of  the  presence  of  air  or  gas  and  liquid  wnthin  the 
pericardium.  The  auscultatory  signs  which  may  be  expected  to 
be  present  are,  metallic  tinkling  sounds,  and  a  splasliing  or  gur- 
gling noise,  produced  by  the  action  of  the  heart.  Their  connec- 
tion with  the  heart  is  to  be  determined,  if  there  be  room  for 
doubt,  by  requesting  a  momentary  liolding  of  the  breath.  They 
are  not,  however,  invariably  present,  as  shown  by  the  case  re- 
ported by  Walshe.  Tympanitic  resonance  on  percussion  over 
more  or  less  of  the  pnecordia  is  marked.  In  the  case  observed 
by  Stokes,  a  distinct  bruit  de  pot  feli  was  observed ;  and  in 
Walshe's  case  variation  in  the  relative  position  of  tympanitic 
resonance  and  dulness,  with  change  of  posture.  The  production 
of  a  peculiar  noise,  so  loud  as  not  only  to  be  heard  by  the  pa- 
tient and  others,  but  to  prevent  j^ersons  from  sleei^ng  in  the 
same  apartment,  is  a  remarkable  and  highly  distinctive  feature 
in  Stokes's  case. 

The  physical  signs,  in  connection  with  the  history  and  symp- 
toms, seem  to  be  amply  sufficient  for  the  diagnosis.  There  is  a 
possibility  that  considerable  distension  of  the  stomach  wath  gas 
and  liquid  may  give  rise  to  acoustic  phenomena  resembling  those 
produced  in  some  cases  of  pneumo-pericardium.  But  the  evi- 
dences of  pericarditis  with  effusion,  under  these  circumstances, 
will  be  w^anting.  Cardiac  gastric  sounds,  probably,  require  for 
their  production  that  the  pericardial  sac  shall  be  free  from  liquid. 
Again,  metallic  tinkling,  and,  possibly,  splashing  sounds  may  be 
produced  by  the  action  of  the  heart  in  some  cases  of  pneumo- 
hydrothorax ;  but  it  is  sufficiently  easy  to  exclude  the  latter 
aftection  by  the  absence  of  its  diagnostic  signs. 

The  treatment  of  this  variety  of  pericarditis  does  not  claim 
distinct  consideration. 
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Itiflatimiafion  of  tte  pencardiimi,  ending  in  recovery,  in- 
volves, as  lias  been  seen,  the  formation  of  new  tissue  wliieli 
serves  as  a  medium  of  pormaneut  union  of  the  opposed  pericar- 
dial surlaccs.  Pericarditis,  when  general,  that  is,  when  the 
inflammation  extends  over  the  whole,  or  the  greater  part  of  the 
membrane,  in  followed  by  this  result,  as  inflammation  of  the 
pleura  ia  followed  by  pleuritic  adhesions.  The  pericardial  iidhe- 
aions  now  referred  to,  differ  from  those  which  have  been  c-oii- 
sidered  as  incident  to  a  variety  of  chronic  pericarditis.  The 
latter  are  due  to  strata  of  lymph  interiwised  between  the  sur- 
faces of  the  pericardium,  to  which  each  pericardial  surface  bo- 
comes  agghitinated.  The  lymph  is  (morgan  izeti,  and  is,  in  fact, 
equivalent  to  a  foreign  substance,  at  once  separating  and  bind- 
ing together,  mechanically,  the  parietal  and  visceral  portions  of 
the  pericardium.  Under  these  clreumstaiiees,  the  jwricanliuni 
is  rarely,  if  ever,  in  a  healthy  condition.  In  ailhesioiis  by  means 
of  new  tissue,  the  mode  of  union  is  quite  different.  It  is  by  an 
organized  attachment.  The  new  structnre,  wlien  formed.  l»e- 
eomcB  thereafter  an  integral  portion  of  the  organism.  Tliese 
adhesions  are  not  incompatible  with  a  healthy  state  of  the  peri- 
cardial membrane;  they  do  not  necessarily  constitute  a  disease, 
although  they  are  the  effects  of  disease.  They  become  more 
and  more  lirm  with  age,  8ome  idea  may  be  foniied  of  the 
length  of  time  after  their  formation,  by  the  force  requii-ed  for 
their  separation.  It  is  customary  to  speals  of  them  as  more  or 
less  ancient.  It  is  doubtful  whether  recovery  from  general  |)eri- 
earditis  ever  takes  place  without  leaving  more  or  less  of  these 
effects.  The  adhesions  may  be  general  or  partial:  in  other 
words,  the  surfaces  may  be  united  over  the  whole  heart,  or  only 
over  a  portion  of  the  organ.  General  adhesions  appear  to  lie  of 
ranch  more  frequent  occurrence  than  partial.  Of  70  cases  ana- 
lyzed by  Louis,  the  adhesions  were  general  in  60,  and  partial  in 
10  ;  and  of  86  cases  analyzed  by  Dr.  Chambers,  61  were  univer- 
sal, 4  nearly  so,  and  29  partial.'  When  the  adhesions  are  general 
and  close,  the  pericardium  seems  to  he  wanting,  and  it  is  con- 
jectured that  some  of  the  cases  reported  by  the  early  e 

■  Dpcenniuin   Pnlbologicum,  Brit,  and  For.  Med.-Cbir.  Kev.,  vol.  xil^V 
AUo  Bvllinglmin,  op.  cit. 
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of  absence  of  the  pericardium,  may  have  been  cases  of  this  de- 
scription. 

Pericardial  adhesions  are  found,  on  examination  after  death, 
associated,  in  a  certain  proportion  of  cases,  with  valvular  and 
other  cardiac  lesions.  They  are  also  found,  not  infrequently, 
when  there  had  been  no  suspicion  of  cardiac  disease.  They 
denote,  of  course,  that  pericarditis  has  existed  at  some  period 
during  life,  and  this  period  may  have  been  more  or  less  remote 
from  the  time  of  death.  They  constitute,  in  a  certain  propor- 
tion of  cases,  the  only  abnormal  condition  which  the  heart 
presents.  The  practical  questions  connected  with  the  subject 
are:  What  effects  do  they  produce  upon  the  heart  and  circula- 
tion, and  how  is  their  existence  to  be  ascertained  during  life  ? 
These  questions,  it  is  obvious,  are  of  considerable  importance 
practically.  They  suggest  the  most  convenient  arrangement  for 
the  consideration  of  the  subject. 


What  effects  are  produced  by  pericardial  adhesions  upon  the  heart 

and  circulation? 

Pathologists,  for  the  most  part,  up  to  the  present  time,  have 
regarded  adhesions  of  the  pericardium  as  constituting  a  very 
serious  abnormal  condition.  Laennec  held  a  contrary  opinion, 
considering  them  as  often  harmless.  Among  recent  writers  on 
diseases  of  the  heart,  Bouillaud  concurs  in  the  opinion  of  Laen- 
nec ;  but  the  doctrine  inculcated  by  Hope,  was  that  they  inevit- 
ably lead  to  enlargement  of  the  heart,  and,  sooner  or  later,  to  a 
fatal  result.  Investigations  since  the  publication  of  the  last 
edition  of  the  treatise  by  Hope  show,  conclusively,  that  this 
distinguished  author  was  led  to  exaggerate  the  evils  and  dangers 
attendant  on  the  remote  consequences  of  pericarditis. 

Pericardial  adhesions,  general,  and  evidently  of  long  standing, 
are  found,  not  infrequently,  when,  in  all  other  respects,  the  heart 
presents  a  normal,  healthy  appearance.  Oases  exemplifying  the 
correctness  of  this  statement  have  been  reported  by  Bouillaud, 
Stokes,  King,  Barlow,  W.  T.  Gairdner,  and  others.^    The  follow- 


'  For  the  convenience  of  those  who  may  wish  to  consult  the  authors  named, 
the  references  are  subjoined  as  follows :  Stokes  on  Diseases  of  the  Heart  and 
Aorta.  W.  King  on  "The  Harmlessness  of  Adherent  Pericardium,"  London 
Lancet,  Nov.,  1846.  Article  by  Dr.  Barlow  in  **6ulstonian  Lectures."  Dr. 
W.  T.  Qairdner  on  *'  The  Favorable  Terminations  of  Pericarditis,  and  especially 
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ing  instance,  which  I  fliid  among  my  recorded  cases,  wili  eerve 
as  an  ilhistration:  A  male  patient,  aged' 35,  was  admitted  into 
the  hospital  in  a  state  of  luiconBuiouduess,  and  died  fifteen  hours 
after  admission.  The  previous  history  was  not  ascertained.  On 
eximiinatinn  after  death,  morbid  appearances  were  found  denot> 
ing  meningitis.  The  heart  presented  universal,  old  adlicsiona. 
Considerable  force  was  required  in  eeparating  the  pericardial 
Burfaces.  The  organ  was  apparently  not  enlarged.  It  weighed 
lOJ  ounces.  The  walls  and  cavities  were  normal,  and  the  miM- 
cular  substance  was  not  altered  in  color  or  consistence.  In  this 
instanee,  that  the  adhesions  were  of  ancient  date  is  inferred  from 
their  firmness.  8t.okes  refers  to  a  ease  which  eanie  under  his 
observation,  in  which,  death  occurring  seven  years  after  an 
attack  of  pericarditis,  the  patient  for  several  years  exhibiting 
no  symptoms  of  heart  disease,  the  jiericartlial  sac  was  found  to 
be  obliterated,  and  the  heart  otherwise  in  a  perfectly  natural 
condition.  The  occurrence,  in  even  a  small  number  of  eases,  of 
adhesions  which,  after  several  years  of  exemption  from  all  car- 
diac trouble,  are  found  not  to  be  accompanied  by  any  other 
abnormal  condition  of  the  heart,  suffices  to  show  that  tliey  do 
not  necessarily  give  rise,  as  was  stated  by  Uope,  to  serious  etiects 
npon  the  heart  and  circulation. 

The  foregoing  conclusion,  however,  may  be  correct,  and  yet 
pericardial  adhesions  exert  more  or  less  agency  in  the  develop- 
ment of  cardiac  disease  in  a  certain  number  of  caec^s.  It  is, 
therefore,  an  important  object  to  determine  the  proportion  of 
cases  in  which  these  adhesions  are  found  to  exist  indei>endently 
of  other  abnormal  conditions  of  the  heart.  With  reference  to 
this  point,  Gairdner  has  analyzed  15  cases  in  which  adhesions 
were  found  after  death,  the  patients  dying  from  various  dise»ee«. 
Of  these  cases,  in  10  the  heart  was  not  enlarged,  nor  otherwise 
diseased.  Of  the  remaining  5  cases,  the  heart  was  enlarged  in 
all ;  but  in  2  of  the  latter  eases,  valvular  lesions  coexisted  ;  and 
in  2  the  adhesions  were  not  general,  but' partial.  These  15  cases 
were  collected  by  Gairdner  from  the  records  of  501)  miscellane- 


in  AdliM'iiin  of  llje  Perionrdium,  wilti  catei  illustrnling  iU  Sccondiir;  KlTtirUi  on 
Ibe  H<-»ri,-  Ediiilwrgh  MmiUily  J«urnnl  of  Modicil  Scionca,  1851.  BouUUud. 
in  Lpcoks  CliniquEE  eiir  ]ca  MalMiliea  du  Coiiir,  Ac,  pHrif,  1853.  Tbc  aulhur 
IbuI  immed  stHtM  that  lie  hm  mot  with  mura  tliun  lidy  exnraplr*  of  (xtricftrdikl 
adbesiuna  in  penona  who  liud  enjuyed  guod  heiiUli  Tdt  b  lunj;  period,  aud  «k« 
died  wilb  vnrioui  ktfectiuiiB  foreign  tu  tbe  betirt. 
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ous  post-mortem  examinations  performed  in  the  Edinburgh  In- 
firmary, the  eases  of  adherent  pericardium  only  being  selected 
in  which  the  adhesions  were  so  considerable  and  so  situated  as 
to  restrain  the  movements  of  the  heart.  An  analysis  of  90  cases 
of  adherent  pericardium,  collected  from  museums  and  catalogues 
by  Henry  Kennedy,  of  Dublin,  yields  results  somewhat  difterent 
from  those  obtained  by  Gairdner.  Of  these  90  cases,  the  heart 
remained  healthy  till  death,  in  34,  and  was  enlarged  in  51.' 
From  this  collection,  all  cases  of  valvular  lesions  were  excluded. 
Of  four  cases  of  general  adhesions  disconnected  from  valvular 
disease,  of  which  I  have  notes  (and  also  the  hearts,  in  my  cabi- 
net), in  one  only  was  the  heart  normal  in  other  respects.  In 
three  cases  there  existed  a  moderate  degree  of  enlargement. 

In  view  of  tlie  discrepancy  of  the  results  of  differerit  analyses, 
the  precise  ratio  of  instances  in  which  pericardial  adhesions  are 
found  not  to  be  accompanied  by  other  abnormal  conditions,  which 
may  be  considered  as  consecutive,  is  not,  as  yet,  determinable, 
but  we  are  warranted  in  concluding  that  the  proportion  is  at 
least  one-third,  excluding  cases  in  which  they  are  associated 
with  valvular  lesions. 

It  is  evident  that,  in  order  to  determine  more  fully  the  effects 
of  adhesions  on  the  heart,  it  is  deairable  to  know,  in  the  cases  in 
which  they  are  found  not  to  be  associated  with  any  other  ab- 
normal condition,  how  long  they  have  existed  prior  to  death. 
Often  this  cannot  be  definitively  ascertained.  A  collection  of 
cases  in  which  the  length  of  time  that  had  elapsed  after  the 
occurrence  of  pericarditis  is  known,  and  the  heart  examined 
after  death,  would  be  highly  valuable  with  reference  to  the 
question  under  consideration. 

Adhesions  existing  in  coimection  with  valvular  lesions  are 
properly  excluded  from  the  cases  analyzed  with  a  view  to  deter- 
mine the  effects  of  the  former  upon  the  heart.  Valvular  lesions, 
as  is  well  known,  in  the  great  majority  of  cases,  lead  to  cardiac 
enlargement,  so  that  when  these  lesions  coexist  with  adhesions, 
and  the  heart  is  found  to  be  enlarged,  it  is  fair  to  attribute  the 
enlargement  to  the  affection  of  the  valves.  And  when  valvular 
lesions  and  adhesions  are  combined,  it  may  be  concluded  that 
the  inflammatory  affections  giving  rise  to  both  occurred  at  the 
same  time,  inasmuch  as  clinical  observation  shows  pericarditis 

1  Edinburgh  Med.  Journal,  185S. 
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in  the  niiijorify  of  casea  to  "be  conjoined  with  en(1rK-Arditis.^^| 
18  aleo  to  be  ctnisidered  that  the  aasociation  of  adhesiona  with 
enlargement  of  the  heart  (valvnlai'  lesions  not  being  present) 
does  not  prove  that  the  latter  is  an  eti'ect  of  the  former.  tHLer 
causes  may  have  given  rise  to  the  enlargement,  and  the  asso- 
ciation may  be  merely  a  coiTicidence  in  fome  cases.  Again,  the 
enlargement  may  have  proceeded  not  from  the  adhesions,  hut  as 
a.  remote  etfent  of  the  pericardial  inflammation  on  the  snhst^uoe 
of  the  heiirt.  The  adhesions  and  the  enlargement,  in  these  cases, 
are  coinciding  effects  of  a  common  cause,  viz.,  inflammation  of 
the  pericardium  without  any  causative  dependence  on  each 
other.  Still  farther,  it  is  to  be  borne  in  mind  that  a  moderate 
enlargement  of  the  heart  is  not  necessarily  a  serious  atfection. 
And,  in  point  of  fact,  pericardial  adhesions  associated  with  a 
certain  amount  of  enlargement,  without  the  coexistenee  of  val- 
vular lesions,  are  often,  if  not  generally,  found  after  death  in 
cases  in  which  the  symptoms  had  not  denoted  any  cardiac  atfee- 
tion,  and  death  was  owing  to  diseases  liaving  no  apparent  refer- 
ence to  the  condition  of  the  heart.  In  view  of  the  several  con- 
siderations just  presented,  it  seems  to  be  a  iogieal  conrliision 
that  pericardial  adhesions  do  not  involve  serious  conwequencee 
to  the  extent  which  might  be  inferred  from  the  statistics  of 
Kennedy,  showing  that  adhesions  and  enlargement  are  found 
after  death  to  be  associated  in  two-thirds  of  the  cases  exaiuiued, 
exclusive  of  the  cases  of  valvular  loaious.  To  these  cousidera- 
tiona  it  may  i>e  added  that  adhesions,  enlargement,  and  valvular 
lesions  combined,  are  sometimes  borne  for  a  long  period.  This 
fact  is  illustrated  by  the  following  case:  A  male  patient,  aged 
6S,  was  admitted  into  the  liospital  with  advanced  cardiac  dis- 
ease, and  died  the  day  after  Ids  admission.  It  was  ascertAined 
that  38  years  had  elapsed  since  an  attack  of  acute  rheumatifiin. 
The  pericardium  was  found,  on  examination  after  death,  to  be 
universally  and  closely  adherent  by  firm  and  evidently  very  old 
adhesions.  The  heart  weighed  46  ounces.  The  enlargement  was 
due  mainly  to  hypertrophy  and  dilatation  of  the  left  ventricle 
and  auricle,  but  the  whole  orgnn  was  increased  in  size.  The 
curtains  of  the  mitral  valve  were  thicliened,  contracted,  and 
the  valve  evidently  insufficient.     The  aortic  valve  was  souocl. 

The  doctrine  inculcated  by  Hope  was,  that  pericardial  adh* 
sions  invariably  lead  to  enlargement  of  the  heart.  It  baa  been 
^fleen  that  clinical  facts  abundantly  disprove  this  doctrine.    Ol^   j 
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the  other  hand,  it  has  been  recently  maintained  that  the  effect 
of  adhesions  is  precisely  the  reverse  of  this ;  that  they  tend  to 
produce  atrophy  of  the  organ.  This  view  was  first  taken  by 
Chevers.*  It  is  adopted  by  Barlow  and  W.  King  in  the  papers 
already  referred  to.  Professor  Smith,  of  Dublin,  thinks  that  he 
has  found  atrophy  and  hypertrophy  to  coexist  with  adhesions 
in  about  an  equal  proportion  of  cases.  Stokes  advocates  this 
view  on  the  ground  of  analogy  with  the  apparent  effects  of  pleu- 
ritic adhesions  on  the  lungs,  and  of  mechanical  restraint  on  the 
voluntary  muscles.  Hope  accounted  for  the  production  of  hyper- 
trophy on  the  principle  that  the  heart,  being  mechanically  re- 
strained, was  thereby  excited  to  increased  power  of  action  to 
overcome  the  restraint ;  he  applied,  in  other  words,  the  principle 
on  which  valvular  obstruction  leads  to  hypertrophy.  But  the 
analogy  does  not  hold  good.  As  remarked  by  Stokes,  "  In  ad- 
hesion, the  normal  condition  of  the  muscle  is  interfered  with 
and  the  contraction  diminished ;  while  in  valvular  obstruction, 
the  muscle  being  free  to  act,  increases  in  power,  just  as  the  volun- 
tary muscles  do  when  trained  by  exercise."  Atrophy  is  sup- 
posed to  be  produced  as  an  effect  of  pressure,  which  not  only 
restrains  the  movements  of  the  heart,  somewhat  like  a  bandage 
applied  over  the  muscles  of  an  extremity,  but  by  interfering  with 
the  free  supply  of  blood  to  the  substance  of  the  organ.  This 
doctrine,  however  rational,  with  our  present  knowledge  must 
be  regarded  as  hypothetical ;  and,  as  a  matter  of  observation, 
enlargement  is  much  oftener  found  associated  with  pericardial 
adhesions  than  an  abnormal  diminution  of  the  volume  of  the 
heart.  Kennedy  found  evidence  of  atrophy  in  only  five  of  the 
ninety  cases  analyzed  by  him.  True  atrophy,  i,  e.,  in  which 
the  organ  is  reduced  in  volume,  as  is  well  known,  is  one  of  the 
rarest  of  cardiac  lesions. 

In  conclusion,  while  it  is  not  to  be  denied  that  pericardial  ad- 
hesions do  contribute  to  enlargement  of  the  heart  in  a  certain 
proportion  of  cases,  nor  that  they^may  also,  in  rare  instances, 
tend  to  an  opposite  result,  they  exist  not  infrequently  for  a  long 
period  without  being  followed  by  any  appreciable  morbid  con- 
dition, and  their  tendency  to  the  production  of  either  organic 
change  or  functional  disturbance  is  vastly  less  than  was  sup- 
posed by  Hope.     With  this  general  view  of  the  effects  upon  the 

'  Guy's  Hospital  Reports,  vol.  vii. 
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lieiirt.  and  circulation,  the  remote  couseqnences  of  pericarp 
BO  fur  as  the  pericardium  is  concerned,  need  not  occasiou  miiph 
apprehensiou.  It  is  not  improliable  that  obliteration  of  the  peri- 
cardial sac  after  acnte  pericarditis  is,  in  some  eense,  a  coiiservu- 
tivo  result,  preveutiiig,  in '  some  inetances,  persistence  of  the 
inflammation  in  a  chronic  form.  And  it  is  highly  prohahle 
that  when  pericarditis  is  followed  by  cardiac  enlargement,  ex- 
clusive of  the  cases  in  which  valvular  lesions  coexist,  tlie  enlarge- 
ment is  due  more  to  the  condition  of  the  niuscular  substance  uf 
the  heart,  produced  directly  by  the  inflammation,  than  to  the 
effect  of  the  adhesions.  Assuming  this  to  be  the  view  most 
consistent  with  our  present  knowledge,  its  practical  importance, 
aa  regards  its  bearing  on  the  prognosis  and  management  fl^^H 
recovery  from  pericarditis,  la  sufliciently  obvious.  ^^H 

f*ince  the  publication  of  the  first  edition  of  this  work,  I  have 
noted  ten  cases  in  which  the  existence  of  old  pericardial  adhe- 
sions, by  an  organic  attachment,  was  ascertained  after  death. 
Of  these  10  cases,  in  two  it  is  not  stated  whether  the  heart  was, 
or  was  not,  enlarged.  lu  one  case  the  heart  was  not  enlarged ; 
but  it  is  not  stated  whether  valvular  lesions  existed,  or  not.  Of 
the  remaining  7  cases,  in  3  the  heart  was  diminished  in  size,  and 
in  1  case  there  was  neither  increase  nor  diminution.  In  all 
tliese  4  cases  the  valves  were  sound.  In  3  c^ses  there  was  more 
or  less  enlargement.  Valvular  legions  existed  in  each  of  these 
three  cases. 

In  two  of  these  specimens  of  old  adhesions  there  was  calcare- 
ous deposit  beneath  the  j>erieardium.  In  one  there  were  several 
calcareous  plates;  the  largest,  situated  over  the  right  ventricle, 
was  four  by  three  inches  in  diameter.  In  the  other  Sjiecimen 
the  calcareous  deposit  near  the  base  of  the  left  ventricle  ex- 
tended through  the  muscular  structure,  leaving  a  portion  ex- 
posed within  the  ventricular  cavity. 


Mow  is  the  existence  of  pericardial  adhesions  to  be  ascertai 
diiriiig  Hff? 

If  it  be  true  that  adhesions  may  rcnmin  innocuous  for  an  in- 
delinite  period,  and  that  they  i-arely,  if  ever,  of  themselTes  gen 
rise  to  serious  consequences,  the  imiiortunce  of  ascertaining  their 
existence  during  life  is  less  than  it  would  be  were  their  effects 
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on  the  heart  and  circalation  more  important.  Assuming  the 
correctness  of  the  general  view  of  these  effects  which  has  been 
presented,  I  shall  not  dwell  long  on  the  present  division  of  the 
subject. 

Symptoms  referable  to  the  heart  and  circulation  are  not  dis- 
tinctive of  adhesions.  Whatever  evidence  is  available  must  be 
derived  from  physical  signs.  1  he  diagnostic  points  furnished 
by  exploration  require  that  the  adhesions  shall  be  nearly  or 
quite  universal,  and  they  are  more  marked  when,  in  addition  to 
union  of  the  pericardial  surfaces,  there  exists  firm  adhesion  of 
the  pericardium  to  the  parietes  of  the  chest. 

Percussion  shows  that  the  heart  is  in  contact  with  the  chest 
over  a  larger  space  than  normal ;  in  other  words,  the  area  of  the 
superficial  cardiac  region  is  enlarged.  But  as  this  occurs  when- 
ever the  heart  is  increased  in  volume,  alone,  it  is  not  distinctive. 
Another  sign  obtained  by  percussion  is  significant.  It  is,  per- 
sistence of  the  duluess  within  the  same  area  in  difterent  positions 
of  the  body,  and  when  the  patient  takes  a  deep  inspiration. 
This  shows  that  the  heart  is  fixed,  and  that  external  adhesions 
prevent  the  lung  from  overlapping  the  organ,  even  when  expanded 
by  a  forced  eftbrt. 

Auscultation  concurs  with  percussion  in  showing  that  the 
lungs  do  not  extend  over  the  heart  on  a  full  inspiration,  pro- 
vided the  i)ericardiuin  be  united  to  the  chest  by  pleuritic  adhe- 
sions. This  method  of  exploration  furnishes  no  other  diagnostic 
points.  Clinical  observation  has  not  established  any  peculiar 
modifications  of  the  heart-sounds.  On  theoretical  ground,  it  is 
probable  that  the  element  of  impulsion  in  the  first  sound  is  weak- 
ened, but  the  variations  in  this  respect  in  health  and  disease  are 
such  as  to  render  this  alteration  of  slight  import. 

Palpation  furnishes  important  signs.  The  apex-beat  is  fre- 
quently suppressed.  It  is  not  true  that  it  is  invariably  wanting, 
even  when  universal  and  close  adhesions  exist.  And,  on  the  other 
hand,  the  apex-beat  is  not  only  suppressed  in  connection  with 
different  forms  of  disease,  but  it  is  not  felt  in  all  healthy  persons. 
Alone,  absence  of  the  beat  is  by  no  means  distinctive,  but  it  is 
significant  when  taken  in  connection  with  other  signs.  Its  sup- 
pression is  accounted  for  by  the  fact  that  pericardial  adhesions 
interfere  with  the  projection  and  rotation  of  the  heart's  apex. 
"When  not  suppressed,  the  beat  may  be  felt  higher  than  its  nor- 
mal position,  namely,  in  the  fourth  instead  of  the  fifth  interspace, 


while  the  bodj  is  in  a  vertical  position.  This  change  of  paBition, 
in  connection  with  other  signs,  has  considerable  signiticaiio& 
If,  however,  the  heart  he  much  enlarged,  the  apex  niay  lie  low- 
ered, notwithetanding  the  aiJheaions. 

InijiuIscB  may  be  felt  in  the  intercostal  spaces  above  the  point 
of  apex-beat,  but  this  is  not  infrequently  observed  in  cases  of 
simple  enlargemeiit.  Successive  movements  in  different  int^ 
costal  spaces,  presenting  an  apijenrance  of  undulation,  can  hardly 
be  considered  as  a  sign  of  adhesinns,  if  enlargement  he  present. 

The  apes-beat  undergoes  little  or  no  alteration  in  its  situation 
with  change  of  ix>st-ure.  In  health,  the  position  of  the  beat  is 
removed  to  the  left,  from  half  an  inch  to  an  inch,  by  changing 
the  posture  from  that  on  the  back  to  that  on  the  left  side.  Peri- 
cardial and  pleuritic  adhesions  prevent  this  lateral  movement  of 
the  heart's  apex.  I  have  observed  that  the  impulse  not  only  re- 
mains in  the  same  position,  but  I'etains  the  same  force,  the  pfr- 
tient  lying  on  the  right  side,  as  when  lying  on  the  back.  Ll 
health,  the  impulse  is  either  moved  to  the  right  by  this  chaogA 
of  iiOBture,  or,  more  frequently,  lost.  Another  point  ]«rt,ainiog 
to  the  apex-beat  is  its  preserving  the  same  position  with  the  two 
acts  of  respiration.  It  is  not  depressed  by  a  forcible  insj^mtion, 
nor  raised  by  a  forcible  expiration,  to  the  same  extent  aa  in 
health. 

A  jogging  or  tumbling  motion  of  the  heart,  aa  perceived  by 
the  hand,  was  considered  by  Hope  as  a,  distinctive  sign.  But 
violent  and  disturbed  rhythmical  action  is  not  only  observed  iu 
cases  of  enlargement  and  of  merely  functional  disorder,  but  tran- 
quil regularity  of  the  heart's  movements  is  perfectly  compatible 
with  universal  and  close  adbcsions.  Nor  is  a  sensation,  commu- 
nicated to  the  hand,  as  if  the  heart  were  restrained,  or  were 
struggling  against  an  obstacle,  of  which  Bouillnud  speaks,  to  be 
relied  upon.'  Such  a  Qensation  must  involve  a  preconceived  idea 
that  adhesions  exist. 

Insjjection  sometimes  furnishes  signs  which  are  distinctive, 
namely,  retraction  of  the  intercostal  Si>acJ_'8,  and  depreesiou  of 
the  epigastrium  to  the  left  of  the  xiphoid  cartilage,  occurring 
synchrouously  with  the  ventricular  systole.  The  dcpreasiou 
movement  of  the  epigastrium  is  due  to  the  attachment  of  the 
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base  of  the  pericardium  to  the  cordiform  tendon  of  the  dia- 
phragm ;  the  retraction  movement  of  the  intercostal  spaces  is 
caused  by  the  drawing*in  of  the  spaces  when  the  ventricles  con- 
tract, and  is  most  marked  when  the  pericardium  is  attached  to 
the  parietes  of  the  chest.  One  or  two,  and  possibly  three,  of  the 
intercostal  spaces  may  present  retraction,  and  in  some  instances 
the  ribs  are  also  retracted.  Depression  of  the  epigastrium  may 
be  present  alone,  or  associated  with  intercostal  retraction.  In 
some  instances,  the  xiphoid  cartilage,  and  even  the  lower  portion 
of  the  sternum,  is  drawn  inward,  apparently  with  considerable 
force.  These  signs,  when  present  in  a  marked  degree,  and  espe- 
cially in  combination,  are  highly  distinctive. 

To  recapitulate  the  physical  signs  denoting  pericardial  adhe- 
sions, they  are  as  follows:  the  area  of  prapcordial  dulness  on 
percussion  remaining  unaltered  in  diiferent  positions  of  the 
body,  and  not  affected  by  a  deep  inspiration;  the  limits  of  the 
respiratory  murmur  not  affected  by  a  deep  inspiration ;  the 
apex-beat  often  suppressed,  and,  if  not  suppressed,  often  raised 
above  its  normal  position  ;  the  apex-beat,  if  felt,  unaffected,  or 
affected  but  slightly,  by  changes  of  posture  from  the  back  to 
either  side,  and  by  forcible  inspiration  or  expiration ;  retraction 
of  one  or  more  intercostal  spaces,  together  with  the  ribs  in  some 
cases,  and  depression  of  the  epigastrium  synchrotiously  with  the 
ventricular  systole. 

These  signs  strengthen  each  other  by  combination.  The  more 
these  are  combined,  the  greater  the  significance  of  each.  Not 
one,  however,  is  constant,  and  all  may  be  wanting  in  cases  of 
pericardial  adhesions.  They  are  not  uiarked  unless  the  pericar- 
dium be  attached  to  the  thoracic  walls  by  pleuritic  adhesions, 
and  these  do  not  always  coexist  with  union  of  the  pericardial 
surfaces.  A  jwsitive  diagnosis,  therefore,  is  only  practicable  in 
a  certain  proportion  of  cases.  If  it  be  known  that  a  patient  has 
had,  at  some  past  period,  an  attack  of  pericarditis,  this  fact 
renders  less  physical  evidence  necessary  for  the  diagnosis  than 
if  the  previous  history  contained  no  information  with  re8|)ect  to 
that  point.  The  fact  of  the  patient  having  had  acute  rheuma- 
tism adds  weight  to  the  conclusion  drawn  from  the  physical 
signs.  Contraction  of  the  chest,  limited  to  the  pnccordia,  is 
also  a  collateral  point  of  evidence,  as  showing  that  pericarditis 
has  existed. 
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INFLAMMATOllY  AFFECTIONS  OF  THE  HEART:  , 
ENDOCARDITIS— MYOCARDITIS. 


ENDOCARDITIS. 


Inflammation  of  the  eiidocardiiini,  the  membrane  which  lines 
the  cavities  of  the  heart  and  ia  duplicated  to  cover  the  valvce, 
is  called  endocarditis.  This  name  onginated  with  Boiiillntid, 
who  was  the  first  to  recognize  clearly  the  occurrence  of  inflam- 
mation in  this  sitnatiou.  Clinical  rofioarehoB  have  ehown  that 
this  disease,  the  nosological  existence  of  which  dates  from  less 
than  half  a  century  ago,  ie  by  no  means  infrequent.  It  occurs 
as  a  complication  of  acute  rheunialifim  in  a  considerable  pro- 
portion of  cases.  'I'he  knowledge  of  its  frequent  coexistence 
with  this  affection  is  one  of  the  most  important  of  the  dwvelop- 
ments  of  modern  medicine.  The  remote  etfe<'t8  of  endocArditie, 
as  involved  in  the  valvular  lesions  which  have  been  con^idcrwJ 
in  a  former  chapter,  invest  the  disease  with  much  imjiortauc*. 
Inflammation  here,  as  in  other  situations,  may  be  acute,  snl>- 
acute,  and  cbranie;  but  it  is  hardly  practicable  to  make  these 
distinctions,  clinically,  and  hence  it  suftices  to  consider  the  eulv 
ject  under  the  head,  simply,  of  endocarditis.  In  the  considera- 
tion of  this  subject,  the  same  divisions  will  be  adopted  ae  in 
treating  of  acute  pericarditis,  namely,  the  anatomical  characters 
of  the  disease,  its  pathological  relations  and  causation,  its  sjnnp- 
toniatic  phenomena,  its  physical  signs,  the  diagnosis,  the  prog- 
nosis, and  the  treatment.  Theee  divisions  will  be  taken  up  in 
the  order  in  which  they  have  just  been  named. 
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ANATOMICAL   CHARACTERS   OF   ENDOCARDITIS. 

Endocarditis  is  limited,  in  the  vast  majority  of  cases,  to  the 
membrane  lining  the  cavities  of  the  left  side  of  the  heart.  The 
lining  membrane  of  the  right  auricle  and  ventricle  is  rarely  in- 
flamed. When  inflammation  does  exist  in  the  right  side,  it  is 
also  present  in  the  left  side.  All  portions  of  the  endocardial 
membrane  within  the  left  cavities  of  the  heart  are  not  equally 
subject  to  inflammation.  The  portions  covering  the  valves  and 
lining  the  orifices  are  especially  prone  to  become  inflamed.  Eti- 
docarditis  is  generally  limited  to  these  situations.  The  mem- 
brane here  is  most  exposed  to  the  action  of  the  blood-currents ; 
the  valvular  portion  is  in  constant  motion,  and  considerable  ten- 
sion or  stretching  must  take  place  with  each  ventricular  systole. 
But  another,  and  perhaps  a  stronger,  reason  for  the  limitation 
of  inflammation  to  these  situations  is  derived  from  the  fact  that 
the  membrane  is  here  underlaid  by  fibrous  tissue,  while  in  other 
portions  it  is  in  close  proximity  to  the  muscular  walls  of  the 
heart.  The  rule  as  regards  the  liability  of  the  left  side  of  the 
heart  to  endocardial  inflammation  is  applicable  after  birth,  but 
it  does  not  hold  good  during  intra-uterine  life.  There  are  grounds 
for  the  belief  that  the  foetus  in  utero  is  subject  to  endocarditis, 
and  that  at  this  period  the  inflammation  is  seated  in  the  right 
side  of  the  heart.  The  malformations  which  have  been  consid- 
ered in  a  previous  chapter  are  in  a  measure  thus  accounted  for. 

Opportunities  for  inspecting  the  morbid  appearances  during 
the  progress  of  endocarditis  are  not  often  presented.  The  dis- 
ease very  rarely  proves  fatal.  It  is  not  the  immediate  danger, 
but  the  remote  consequences,  which  render  it  a  serious  aftection. 
The  anatondcal  characters  observed  in  the  occasional  instances 
in  which  death  has  occurred  when  inflammation  existed,  embrace 
here,  as  in  other  situations,  redness  from  vascular  injection,  al- 
terations in  the  membrane  itself,  and  the  presence  of  inflamma- 
tory products. 

Eedness  due  to  endocarditis  is  caused  by  injection  of  the  ves- 
sels which  ramify  in  the  areolar  tissue  beneath  the  membrane. 
It  is  not  always  found  when  inflammation  undoubtedly  existed 
at  the  time  of  death.  It  may  di8ai)pear  as  a  post-mortem  change. 
On  the  other  hand,  mere  redness  is  by  no  means  adequate  evi- 
dence of  the  existence  of  inflammation.    It  is  often  observed  in 
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the  cavities  of  tlio  heart,  as  well  as  in  tlie  large  vessels,  as  an  el- 
fect  of  the  imbibition  of  hwmatiii  dissolved  out  of  the  red  globnlea 
of  the  blood  which  these  cavities  and  vessels  coutain  after  death. 
Under  theae  circuiiistanceB,  it  is  a  cadaveric  staining  of  the  mem- 
braue,  and  is  an  effect  of  the  decomposition  of  the  blood.  It  is 
observed  frequently  in  post-mortem  examinations,  more  especi- 
ally when  these  are  made  two  or  three  days  after  desith,  or  when 
the  warmth  of  the  weather  favors  putrefactive  changes ;  and  it 
is  a  jMJBt-inortem  condition  found  after  certain  diseases  in  which 
the  blood  undergoes  notable  changes  prior  to  death.  The  red- 
ness from  imbibition  is  distinguished  from  that  duo  to  inflaiu- 
niation,  by  the  following  points  of  ditterence :  It  is  not  an  arbor- 
escent, but  a  uniform  redness,  and  when  examined  with  a  lens, 
injected  vessels  are  not  visible.  It  has  a  deejier  or  darker  color 
than  inflammatory  redness.  It  is  more  likely  to  be  observed  iu 
the  right  than  in  the  left  side  of  the  heart,  a  larger  quantity  of 
blood  usually  remaining  in  the  right  cavities  after  death.  It  is 
not  limited  to  the  valves  or  oritices,  and  usually  extends  into 
the  arteries,  where  it  is  more  conspicuous  than  in  the  cardiac 
cavities.  The  redness  is  most  marked  in  the  dependent  parts  of 
the  lieart  and  vessels.  Exclusive  of  tlie  discoloration,  the  mem- 
brane preserves  its  natural  apjienrance,  it  is  firm  and  polished  aa 
in  its  normal  condition,  and  does  not  present  any  of  the  inflam- 
matory products.  Whatever  may  be  the  characters  ]>ertaining 
to  redness,  if  the  membrane  be  normal  in  all  other  respects,  ami 
the  products  of  inflammation  wanting,  the  evidence  of  the  in- 
flammatory state  is  insufficient. 

Anatomical  changes  in  the  membrane  are  nnich  more  distinc- 
tive of  inflammation  than  redness.  These  changes  are,  loss  of 
the  trans[iarent,  smooth,  polished  ap^Hjarance  which  t;h«  mem- 
brane has  in  a  healthy  state,  instead  of  which  it  becomes  opai^ue, 
rough,  velvety,  and  felt-like;  more  or  less  swelling  and  soften- 
ing; hrittleness  of  the  subjacent  areolar  tissue,  in  conseqnence 
of  which  it  is  more  easily  detached  than  in  its  normal  coiiditioa 
Anatomical  changes  due  to  ancient  inflammation  or  to  ather- 
omatous de|iosit  and  hypertrophy  of  the  endocardium,  are,  of 
course,  to  be  distinguished  from  those  which  denote  endocardilis 
existing  at  the  time  of  death. 

Other  characters  relate  to  products  of  inflammation.  As  rft- 
gards  these,  the  endocardiurn,  although  resembling  serous  mem- 
hranes,  diti'ers  from  the  latter  in  not  being  a  shut  sac,  nitbio 
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which  inflamraatory  products  are  collected  and  retained  for  a 
greater  or  less  period.  Morbid  products  are  liable  to  be  detached, 
washed  away  by  the  currents  of  blood,  and  carried  along  with 
the  circulation.  The  endocardium  difters  from  serous  membranes 
in  another  important  point,  namely,  its  free  surface  is  in  contact 
with  the  blood  itself;  and  while  this  fluid,  in  motion,  detaches 
and  removes  morbid  products,  it  may  also  furnish  deposits  by 
yielding  a  portion  of  its  fibrin  which  undergoes  coagulation. 

Products  of  inflammation  in  endocarditis  may  be  derived  from 
two  sources,  namely,  the  coagulation  of  fibrin,  just  alluded  to, 
and  the  exudation  of  lymph  occurring  here  as  in  serous  inflam- 
mations. In  the  one  case  they  are  derived  from  the  blood 
within  the  cavities  of  the  heart,  and  in  the  other  case,  from  the 
blood  in  the  vessels  situated  in  the  areolar  tissue  beneath  the 
endocardium.  It  has  been  supposed,  that  exudation  of  lymph 
from  the  blood  contained  within  the  vessels,  takes  place  here,  as 
in  analogous  structures  when  inflamed,  and  that  it  occurs  on  the 
free  surface  of,  and  beneath  the  endocardium.  If  not  detached 
and  washed  away  by  the  blood-currents,  lymph  exuded  on  the 
free  surface  remains  attached  to  the  membrane,  forming  mem- 
branous-like layers,  as  in  cases  of  pericarditis  or  pleuritis,  but 
not  in  the  same  abundance.  The  roughness  produced  by  the 
exudation  of  lymph  or  the  alterations  of  the  membrane,  attracts, 
as  it  were,  the  fibrin  from  the  blood,  and  leads  to  its  precipita- 
tion in  a  coagulated  state.  The  lymph  is  like  a  foreign  sub- 
stance, and  becomes  coated  with  fibrin,  like  the  threads  passed 
through  arteries  in  Dr.  Simon's  well-known  experiments.  An 
increased  proportion  of  fibrin  in  the  blood,  which  characterizes 
in  a  marked  degree  acute  rheumatism,  probably  favors  the  de- 
posit from  the  latter  source.  This  twofold  origin  of  the  pro- 
ducts of  inflammation  is  important  in  its  bearing  on  the  treat- 
ment of  endocarditis. 

In  addition  to  these  inflammatory  products,  morbid  growths 
are  to  be  reckoned  among  the  anatomical  characters  of  endocar- 
ditis. These  either  enter  into,  or  constitute,  what  are  commonly 
known  as  vegetations.  The  so-called  vegetations  are  found  espe- 
cially either  at  the  base  or  the  free  extremities  of  the  valves. 
They  have  frequently  the  form  of  small  granular  masses  or 
iK^ads,  varying  in  size  from  that  of  a  pin's  head  to  a  millet 
seed,  studding  the  margins  of  the  curtains  of  the  mitral  valve, 
and  fringing  the  crescentic  extremity  of  the  fibrous  portion  of 
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the  Begments  of  the  valves  of  the  aorta.  The  true  vegetatioiu 
are  outgrowths  from  the  membrane,  at t rib u table,  according  to 
the  doctrine  of  Virchow,  to  iiroiiferation  of  the  connective  tissae 
which  enters  into  the  structure  of  the  endocardium. 

The  products  of  inflammation  before  mentioned,  namely, 
exuded  lymph  and  deposited  fibrin,  are  found  especially  in  tfaa 
same  situations  ae  the  morbid  growths,  that  is,  on  the  moOr 
brane  of  the  valvea  and  orifices  of  the  left  side  of  the  heart. 
They  may  be  presented,  as  already  stated,  in  thin  mem  brat  liforiD 
layereadhertint  by  agglutination,  rendering  the  membrane  opaqtw 
and  apparently  thickened,  or  they  may  be  disposed  in  granulu 
or  heftd-like  maenes  resembling  in  appearance  the  vegetations  jiut 
described.  They  are  moi-e  easily  detached  than  the  true  vegeta- 
tions, that  is,  the  outgrowths,  and  do  not  present,  on  microecop- 
ical  examination,  the  characters  which  distinguish  the  lattw. 
Frequently,  however,  the  true  vegetations  are  increased  in  sbw 
by  the  deiK)8it  upon  them  of  coagulated  fibrin.  Thus  increased, 
tliey  may  tbrm  exeresceiicea  of  the  size  of  a  pea,  and  they  are 
sometimes  even  considerably  larger  than  this.  The  nuclei  o{ 
these  excrescences  may  he  either  morbid  growths,  that  is,  tme 
vegetations,  or  exuded  fibrin,  or  both,  to  which  more  or  lea 
coagulated  fibrin  has  been  added.  Of  the  dift'ereul  o1ement« 
which  enter  into  the  excrescences,  two  only  are  exclusively  ili- 
flammatory,  namely,  exuded  lymph  and  the  morbid  growtbft 
The  deposit  of  fibrin  from  the  blood  in  the  heart-cavities  occurt 
as  a  result  of  endocarditis,  but  it  may  also  occur  whenever  the 
membrane  is  roughened,  more  especially  if  the  libnnoiie  con- 
stituent of  the  blood  is  abnormally  incroaseil.  In  so  far  u  ex- 
crescences consist  of  coagulated  fibrin  they  are  liable  to  be 
formed  in  cases  of  valvular  lesions  although  endocarditiB  nwy 
not  exist.  Fibrinous  deposits  are  most  apt  to  occur  on  the  wJ* 
vular  surfaces  which  are  exposed  to  the  direct  currents  of  blood, 
namely,  on  the  auricular  aspect  of  the  mitral,  and  on  the  ventjio- 
ular  aspect  of  the  aortic  valves.  It  is  to  be  added,  that  Virchow 
denies  the  occurrence  of  the  exudation  of  lymph  in  endocarditis, 
accounting  for  the  formation  of  th«  excrescences  and  niembrsm- 
form  layere  wholly  by  proliferation  or  morbid  growth  and  ihe 
deposit  of  coagulated  fibrin  from  the  blood  within  the  cariti* 
of  the  heart. 

Other  morbid  changes  which  may  occur  during  the  progrw* 
of  endocarditis  are,  loss  of  substance,  or  deatruction  of  purliou 


J 


ANATOMICAL    CHARACTERS    OF    ENDOCARDITIS.  429 

of  the  membrane,  by  ulceration  and  erosion  ;  j)erforation  of  the 
valves;  lacerations,  and,  according  to  Bouillaud,  occasionally 
gangrene.  These  are  rare  occurrences  as  immediate  results  of 
the  inflammatory  procesj^es.  Lacerations  and  erosions  are  the 
lea^t  infrequent.  Adhesion  of  the  valves  to  each  other,  to  the 
walls  of  the  heart,  or,  of  the  semilunar  valves  to  the  inner  sur- 
face of  the  artery,  are  to  be  included  among  the  comparatively 
rare  anatomical  changes  incident  to  recent  endocarditis. 

The  opportunity  of  insj)ecting  the  morbid  appearances  during 
the  different  stages  of  the  progress  of  endocarditis,  as  already 
stated,  is  rarely  presented,  inasmuch  as  the  disease  seldom  proves 
fatal.  For  this  reason  the  appearances  found  after  death  in  the 
experiments  made  by  Richardson,  in  which  endocarditis  was  artifi- 
cially induced  in  inferior  animals  by  the  introduction  of  lactic  acid 
into  the  blood,  are  of  much  interest  and  value.*  In  sixteen  exper- 
iments on  dogs,  cats,  and  rabbits,  endocarditis  was  invariably 
produced  when  a  certain  quantity  of  lactic  acid,  largely  diluted, 
was  injected  into  the  peritoneal  cavity.  If  the  animals  died  or 
were  killed  at  a  period  when  the  symptoms  denoted  commencing 
inflammation,  the  endocardial  membrane  presented  a  brilliant  ver- 
milion color;  it  had  a  velvety  or  villous  appearance,  and  beads  of 
lymph  or  fibrin  were  abundant.  At  a  somewhat  later,  but  still 
early,  period  the  aurieulo-ventricular  valve  became  thickened  and 
oedema  tons.  The  writer  says:  "I  have  seen  the  segments  of  the 
tricuspid  valve  fixed  in  this  swollen  condition,  resembling  each 
an  injected  uvula,  and  lying  so  close  to  each  other  that,  when 
the  heart  was  contracting,  they  must  have  cushioned  against 
each  other,  thus  fulfilling  their  oflice  of  preventing  regurgita- 
tion passively,  i.  e.,  without  tension  or  movement.  In  this  oede- 
matous  stage,  if  the  valve  be  pricked  with  a  needle,  a  clear 
white  lymphy  fluid  exudes,  and  by.  frequent  pricking,  the  valve 
structure,  emptied  of  its  eftusion,  collapses  and  assumes  a  flaccid 
condition."  At  a  later  period  '•  the  valves  remained  thickened, 
but  the  red  color  and  codematous  state  were  both  reduced.  Be- 
neath the  endocardial  surface  of  the  valve  there  was  a  paleness 
as  from  coagulated  eftused  lymph.  If  the  needle  be  applied 
now,  there  is  no  exudation ;  the  valve  has  some  limited  play, 
unless  it  is  bound  down  by  adhesions  and  its  structure  is  firm. 


1  An  Experimental  Inquiry  on  Endocarditis,  by  the  Synthetical  Method.  By 
Benjamin  W.  Richardson,  31. D.,  &c.  Sec  appendix  to  Prize  Essay,  London, 
18o3. 
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PeadB  which  generally  fringe  the  margin  of  the  valves  all  aro^^B 
from  being  oedeniatous  promi  nences  in  the  earlier  stages,  are  pearly^ 
looking,  and  are  inoderately  firm,"  Still  later,  the  writer  deecribes 
the  valves  as  shrunken,  having  regained  imperfect  play,  but  Btill 
thickened  and  unyielding.  It  is  probable  that  this  account  of 
the  morbid  appearances  iu  inferior  animals  may  be  applied  ano- 
logioally  to  endocarditis  in  man,  during  periods  of  the  disease 
when  the  anatomical  characters  can  be  studied  in  only  the  very 
rare  instances  in  which  a  fatal  result  tnkes  place,  and  when  a 
sufficient  time  has  not  elapsed  after  death  for  important  jxist- 
mortem  changes  to  have  ensued.  These  experiments  will  ]>e 
again  referred  to  in  connectiou  with  the  causation  of  endocar- 
ditis. 

A  point  observed  by  Richardson  with  regard  to  the  situation 
of  the  anatomical  changes  in  artifically  induced  cndocanlitis 
may  be  here  mentioned.  These  changes  were  mostly  confined 
to  the  auriculo-ventricnlar  valves.  He  states:  "A  verysUgIrt 
thickening,  not  aufiicient  at  any  time  to  interfere  seriously  with 
their  duties,  is  all  I  have  ever  observed  in  the  semilunar  valves 
on  either  side." 

The  remote  eft'erts  of  endocarditis  are  vastly  more  eerioiu 
than  the  immediate  anatomical  changes.  The  latter  lay  the 
fovmdation  of  the  valvular  lesions  which  were  conaidopcd  in 
Chapter  III.  These  lesions  are  slowly  induced  in  conseqnenw 
of  tlie-  morbid  products  aud  grawths  which  infiammation  induoes,  ' 
their  progrtiBsive  increase  from  the  deposit  of  fibrin,  the  proCMB 
of  calcification,  &c,,  together  with  the  softening,  friability,  and  , 
sometimes  solution  of  continuity  of  the  endocardinra  iind  the 
subjacent  tissue.  Inautficiency  of  the  valves  and  eontracti(n 
of  the  orifices  are  ulterior  consequences,  giving  rise  to  cnlan|»- 
ment  of  the  heart  and  other  pathological  etfects  which  have 
been  treated  of  in  preceding  chapters.  With  reference  to  their 
eventuation  in  valvular  lesions  involving  either  obstruction  or 
regurgitation,  or  both,  the  immediate  anatomical  changes  in 
endocarditis  are  of  great  importance.  In  a  very  large  propON 
tion  of  cases,  valvular  lesions  owe  their  origin  to  these  changM. 
Hence,  a  person  attacked  with  endocarditis  is  liable,  at  a.  period 
more  or  less  distant,  perhaps  after  many  months  or  years,  to  (all 
a  victim  to  organic  disease  of  the  heart.  The  rapidity  aud  extent 
of  the  remote  effects  will  be  proportionate,  other  things  being 
equal,  to  the  amount  of  changes  which  remain  after  the  endo- 
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carditis  has  ceased.  In  this  respect  diiFerent  cases  doubtless  vary. 
It  is  possible  for  the  fibrin  or  lymph  which  adheres  to  the  free 
surface  of  the  membriine  to  be  gradually  washed  away  by  the 
blood-currents,  for  the  inflammatory  products  beneath  the  endo- 
cardium to  be  removed  by  absorption,  and  the  normal  condition 
of  the  valves  to  be  restored,  so  that  no  ulterior  evils  follow  the 
disease  at  any  period,  however  remote.  This  happy  termination 
is  an  exception  to  the  general  rule. 


PATHOLOGICAL   RELATIONS   AND   CAUSATION  OF   ENDOCARDITIS. 

Endocarditis  resembles  pericarditis  in  the  infrequency  of  its 
occurrence  as  an  idiopathic  affection.  It  occurs,  however,  inde- 
pendently of  other  affections,  oftener  perhaps  than  is  generally 
supposed,  its  latency  as  regards  symptoms  being  such  that  it  is 
overlooked.  In  the  great  majority  of  the  cases  in  which  its 
existence  is  ascertained,  it  is  associated  with  acute  articular 
rheumatism.  It  is  comparatively  a  very  rare  affection  as  occur- 
ring in  other  pathological  connections.  Rheumatic  endocarditis 
is  sufficiently  common  for  cases  to  fall  frequently  under  the  ob- 
servation of  the  medical  practitioner.  Endocarditis  and  pericar- 
ditis are  not  very  infrequently  associated  in  cases  of  rheumatism. 
The  combined  affections  are  designated  endo-pericarvliiis.  Rheu- 
matic pericarditis  very  rarely  exists  without  endocarditis.  But 
the  converse  of  this  statement  does  not  hold  good  ;  endocarditis 
often  exists  without  being  associated  with  pericarditis.  With 
reference  to  the  frequency  of  endocarditis  in  acute  rheumatism, 
and  the  relative  proportion  of  cases  in  which  endocarditis,  peri- 
carditis, and  endo-pericarditis,  respectively,  occur  in  the  cases  of 
rheumatism  with  cardiac  complication,  the  following  statistics 
may  be  cited:  Of  474  cases  collected  from  various  sources  and 
analyzed  by  Fuller,  endocarditis  existed  in  214,  the  ratio  being 
as  1  to  every  2.25  cases.  These  cases  were  reported  by  four 
different  observers,  and  the  analysis  of  each  collection  gives  not 
far  from  the  same  ratio  as  when  they  are  analyzed  collectively. 
Of  204  cases  of  rheumatism  with  cardiac  complication  of  some 
kind,  endocarditis  existed  in  188,  pericarditis  in  19,  and  endo- 
pericarditis  in  38.  Bamberger,  from  his  statistical  researches, 
reckons  the  proportion  of  the  cases  of  rheumatism  in  which 
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endocarditia  occura,  at  20  ^ler  cent.'  The  accurac}'  of  statistics 
ie,  of  course,  bused  on  the  jimcticabUity  of  iletermiiiiiig  the  co- 
existence of  endocbrditia  in  cases  of  rheumatifim,  and  there  are 
certain  liabilities  to  error  which  will  \>e  noticed  in  connection 
with  the  subject  of  the  diagnoBiB.  Suffite  it  to  saj-  here  that 
there  is  reason  to  supjiose  that  iu  more  or  less  of  the  cases  ana- 
lyznd  hy  Fnller,  the  diagnosis  of  endocarditis  waa  based  on 
insufficient  evidence;  in  other  words,  the  frequency  of  the  occur- 
rence of  emiocarditia  in  rheunmti«ni  is  exaggerated  iu  the  statis- 
tics from  his  work. 

The  portJon  of  the  eiidoc-ardial  membraue  which  covers  tie 
mitral  valve  is  aflocted  oftener  and  to  a  greater  extent  than  the 
portion  which  is  in  relation  with  the  aortic  valves,  in  cases  ol 
rheumatic  endocarditis.  This  fact  is  shown  hy  the  signs  daring 
life  which  indicate  the  mitral  valve  as  tlie  seat  of  dieease,  and 
by  the  larger  proportion  of  cases  in  which  mitral  valvular  lesions 
are  observed  when  organic  attections  of  the  heart  are  traooable 
to  an  attack  of  rheumatism.  The  anatomical  characters  of  endo- 
carditis artiticiaily  induced  in  inferior  animals,  in  Hichardsoiif 
experiments,  as  has  been  stated, 'were  mostly  limited  to  tbe 
auriculu- ventricular  valves. 

What  is  the  nature  of  the  pathological  relation  existing  be- 
tween endocarditis  and  acute  rhcuniatism?  The  rotiarkn  in 
connection  with  a  similar  question  as  applied  to  pericarditis  are 
here  equally  applicable.  The  endocardial  inflammation  is  DOI 
developed  as  a  metastasis  of  the  articular  att'cctiou.  The  former 
proceeds  from  the  same  morbid  condition  which  detcrmiuffi  ibe 
latter.  Both  are  effects  of  a  common  iuteruuj  cause.  Tbu  aiSoo- 
tion  of  the  joints  is  not  iesciotic'd  by  the  occurtx'ucc  of  eudoal^ 
ditis.  Nor  does  the  affection  of  the  joints  always  pn?c(.*de  the 
development  of  the  endocardial  intiammation.  The  bitter  occii- 
aionally  takes  precedence.  Clinical  ol»Hervation  shows  tliat  the 
liability  to  endocarditis  is  Id  proportion  to  the  acutonesB  of  ihfl 
rhbuuialism;  yet  it  is  to  Ijo  borne  iu  mind  that  the  mildedl  casts 
of  rheumatism  are  not  exempt  from  this  liability.  Kndocardilis 
may  be  developed  at  any  period  during  the  cancer  of  acute  rliai- 
TDSlism;  but  the  statistics  of  Fuller  go  to  show  that  tlie  lialnlitjr 
is  greatest  between  the  sixth  and  twentieth  days  of  the  d 
The  influence  of  youth  iu  the  development  of  rheuniaCto  i 
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carditis  does  not  appear  to  be  so  marked  as  with  respect  to  peri- 
carditis. 

Endocarditis,  as  well  as  pericarditis,  is  one  of  the  secondary 
inflammations  liable  to  become  developed  in  connection  with 
renal  disease.  Of  39  fatal  cases  of  recent  endocarditis  analyzed 
with  reference  to  this  point  by  Dr.  T.  K.  Chambers,*  it  was 
referable  to  disease  of  the  kidneys  in  12.  In  the  same  collection 
of  cases,  the  aftection  was  connected  with  acute  rheumatism  in 
only  9.  These  figures  show  a  larger  proportion  of  fatal  cases 
from  ureemic  than  from  rheumatic  endocarditis.  The  same,  it 
has  been  seen,  is  also  true  vith  regard  to  pericarditis.  The  fact 
is  owing  to  the  greater  fatality  of  endocarditis,  as  well  as  peri- 
carditis, when  associated  with  renal  disease.  The  latter  aftec- 
tion, existing  to  an  extent  to  induce  inflammation  of  any  of  the 
important  organs  of  the  body,  generally  proves  fatal.  On  the 
other  hand,  acute  rheumatism  complicated  with  cardiac  disease, 
very  rarely  ends  fatally.  The  ditterence  in  fatality  between  the 
two  aftections  thus  accounts  for  the  preponderance  of  fatal  cases 
of  endocarditis  with  renal  disease,  while  the  proportion  of  in- 
stances in  which  endocarditis  is  associated  with  acute  rheuma- 
tism is  vastly  greater. 

As  regards  the  pathological  relation  existing  between  endo- 
carditis and  disease  of  the  kidneys,  the  remarks  made  with 
respect  to  pericarditis  are  equally  applicable.  It  is  most  con- 
sistent with  our  present  knowledge  to  attribute  the  develop-* 
ment  of  the  former,  as  well  as  the  latter,  to  the  accumulation 
of  urinary  principles  in  the  blood.  The  analogy  of  structure 
between  the  endocardium  and  serous  membranes  explains  the 
liability  of  the  former  to  become  inflamed  under  the  same  con- 
ditions which  occasion  inflammation  of  the  latter. 

It  is  stated  that  in  non-rheumatic  endocarditis,  the  aortic 
valves  are  more  likely  to  be  the  seat  of  inflammation  than  the 
mitral,  the  reverse  being  true,  as  has  been  seen,  of  rheumatic 
endocarditis.'  But  in  a  pretty  large  proportion  of  instances,  the 
endocardium  in  both  situations  is  aftected,  whatever  may  be  the 
pathological  connection  of  the  disease. 

Endocarditis  and  pericarditis,  as  already  stated,  are  frequently 
associated.  This  combination  existed  in  38  of  the  204  cases 
analyzed  by  Fuller.     Clinical  observation  shows  that  either 

^^^^^  ■■■■^■»  -  ■■■■■■■I  ^m^i^^^^m^mm^  ■  ■    ii     i       »  ^^^^^^■^■^^i      ■         ■  i    ■  I   — i^— ■— ^ 

>  Op.  cit.  '  Bellingbam,  op.  cit.,  part  ii,  p.  848. 
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affection  may  take  precedence  of  the  other  in  point 
Pericarditis,  in  fact,  rarely  exists  without  the  coexiHtence  <rf 
endocarditis.  Hence,  it  mny  eeein  reasonable  to  infer  that  in- 
flammation in  either  situation  tends  to  develop  it  in  the  other, 
and,  especially,  that  pericarditis  leads  to  the  development  of 
endocarditis.  It  is  doubtful,  however,  whether  any  causative 
relation  exists  between  tlie  two  atfectiona.  When  assot^^iated, 
they  are  probably  effects  of  a  common  pathological  condition, 
This  condition,  in  the  great  majority  of  cases,  is  either  rheumatic 
or  uriemic  poisoning;  but  much  oftener  the  former  than  the 
latter,  clinical  experience  showing  that  endo-pcricarditis  is  more 
£rc<iuently  associated  with  rheumatism  than  with  disease  of  the 
kidneys. 

Endocarditis  is  sometimes  associated  with  inflammation  of 
the  pulmonary  structures  —  pleurisy  or  pneumonia.  It  is  le« 
frequently  associitted  with  these  affections  than  pericard)tia> 
The  difference,  as  regards  rheumatic  endocarditis  and  pericw- 
ditis,  is  shown  by  the  following  statistics  by  Fuller:'  Palmo- 
nary  inflammation,  of  some  kind,  existed  in  only  8  of  80  eaaa 
(a  ratio  of  1  to  10)  of  acute  rheuniatism  complicated  with  tn^ 
docarditia.  It  existed  in  7  of  12  cases  (1  to  l,7j  of  acute  rheumfr 
tism  complicated  with  pericarditis;  and  in  19  of  27  cases  (1  to 
1,4)  in  which  endo-jiericai'ditis  was  a  complication.  Pulmonary 
inflammation,  however,  exists  oftener  in  cases  of  rheuuiatism 
complicated  with  endocarditis,  than  in  rheumatic  cases  derud 
of  any  caniiac  complication.  Thus  Fuller  found  it  to  ocouru 
only  7  of  127  cases  in  which  rheumatism  was  uncomjjioated 
with  disease  of  the  heart.  This  fact  may  eeem  to  show  that 
pulmonary  inflammation  exerts  some  influence,  although  feeblfli 
in  determining  the  oceurreiice  of  endocarditis.  It  is,  howsvei^ 
more  rational  to  conclude,  in  view  of  all  the  facta,  that  there 
does  not  exist  auy  pathological  relation  between  pneumonia  or 
pleurisy  and  endocarditis  when  they  are  associated,  but  that 
both  may  proceed  from  a  common  cause.  The  occurrence  of 
pulmonary  inflammation  la  a  proportion  of  cases  Bomewhat 
larger  when  rheumatism  is  complicatod  with  endocarditis,  than 
when  this  complication  does  not  exist,  may  arise  from  a  greatt^ 
intensity  of  the  blood-()oi8oning.  If  any  pathological  relatioo 
exist,  it  is  perhaps  as  rational  to  suppose  that  the  pulmonary 


ARTIFICIAL    PRODUCTION    OP    ENDOCARDITIS.  485 

inflammation  is  dependent  on  the  cardiac  affection,  as  that  the 
former  is  involved  in  the  causation  of  the  latter. 

Endocarditis  is  occasionally  developed  in  connection  with  the 
eruptive  and  continued  fevers,  and  with  the  morbid  condition 
considered  as  pysemia.  Its  occurrence  in  these  connections  is 
rare.  It  may  also  be  produced  by  injuries  of  the  chest ;  but 
cases  of  traumatic  endocarditis  are  extremely  infrequent. 

It  is  evident  from  the  foregoing  account  of  the  pathological 
relations  of  endocarditis,  that,  exclusive  of  its  connection  with 
acute  rheumatism  and  Bright's  diseases,  it  is,  practically ,  not  of 
much  importance,  since  it  so  seldom  comes  under  the  observa- 
tion of  the  medical  practitioner.  But,  as  before  remarked,  its 
occurrence  as  an  idiopathic  affection,  especially  in  early  life,  may 
not  be  quite  as  infrequent  as  is  generally  supposed.  The  number 
of  cases  of  valvular  lesions  in  those  who  have  not  had  acute  rheu- 
matism, is  a  ground  for  suspecting  that  it  occurs  oftener  than 
it  is  recognized.  As  a  complication  of  rheumatism  and  renal 
disease,  it  possesses  very  great  importance,  in  view  of  the  fre- 
quency of  its  occurrence,  and  its  remote  evils.  Its  importance, 
in  a  certain  point  of  view,  is  greater  as  a  complication  of  rheu- 
matism than  of  disease  of  the  kidneys,  for  in  the  latter  asso- 
ciation it  is  generally  combined  with  pericarditis,  and  it  is  de- 
veloped under  circumstances  which  offer  small  encouragement  to 
expect  recovery.  On  the  other  hand,  in  connection  with  rheu- 
matism, the  immediate  danger  is  slight,  and  there  is  ground  for 
hope  that  remote  evils  may  not  occur. 

The  experiments  of  Richardson,  to  which  reference  has  been 
made,  are  of  interest  and  value  in  their  bearing  on  the  causation 
of  endocarditis.  After  injecting  into  the  peritoneal  cavity  of 
the  dog  a  solution  of  lactic  acid  containing  ten  per  cent,  of  the 
acid  (an  operation  almost  painless)  the  liquid  is  soon  absorbed, 
and  in  about  twelve  hours  the  symptoms  and  physical  signs  de- 
note the  development  of  endocarditis.  The  morbid  appearances 
observed  in  different  stages  of  the  endocardial  inflammation 
have  been  stated.  These  appearances  are  mostly  confined  to 
the  right  side  of  the  heart,  and  are  especially  seated  in  the  tri- 
cuspid valve  and  orifice.  Richardson  attributes  the  inflamma- 
tion to  the  local  action  of  the  lactic  acid,  which  he  supposes  to 
act  on  the  right  side  of  the  heart,  because,  being  absorbed  by 
the  veins,  "  it  comes  into  contact  with  the  inner  surface  of  the 
right  side  of  the  heart  first ;  in  the  pulmonic  circuit,  it  under- 
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goes  Home  losa,  and  eo  entering  the  left  cavity  is  lesa  aetii^H 
ita  effects.  In  other  words,  in  eo  far  as  the  heart  is  concerned, 
the  [loison  is  derived  from  the  systemic  circuit,  and  is  lost  in 
the  [mlmonic  circttit."  Ha  regards  his  experiiitents  as  proving, 
flynf.hetically,  fliat  rheumatic  endocarditis  is  produced  hy  a  simi- 
lar agent.  AnalyalB  furnishes  corroijorati  ve  evidence  by  showing 
the  acidity  of  the  excreta  in  acute  rheumatiBra,,e8peoiaUy  the 
perspimtion.  But  iu  rheumatism  the  endocarditis  is  seated  in 
the  left,  not  in  the  right  eavitiee  of  the  heart.  To  account  for 
this  Richanlson  supposes  that  the  poison  in  rheumatic  endocar- 
ditis is  a  product  of  respiration,  and  is  contained  in  the  arturial 
blood.  "  Hence,  it  comes  in  contact,  first,  with  the  inner  surface 
of  the  left  side  of  the  heart ;  while,  iu  the  systemic  circuit,  it 
undergoes  loss  or  combination,  so  that  the  blood  returning  by 
the  veins  is  not  jwisoned,  and  the  right  side  of  the  heart  escapea." 
That  the  inflammation  is  produced  by  the  direct  contact  of  b 
poisonous  agent,  when  artificially  induced,  and  in  rheumatic 
endocarditis,  Richardson  considers  as  proved  by  the  HmitatJon 
of  the  inflammation  to  one  side  of  the  heart,  for  if  a  blood-poison 
were  to  produce  its  effect  through  the  nutritive  vessels  of  the 
part,  it  would  seem  that  the  two  sides  of  the  heart  uhouid  I» 
■equally  affected,  inasmuch  as  both  are  supplied  from  a  coniinon 
source  with  the  same  blood.  The  fact  that  during  fcetal  life, 
when  the  lungs  do  not  fulfil  the  oflice  of  respiration,  the  right 
side  of  ihe  heart  is  liable  to  endocarditis  corroborates  the  views 
of  fiichardeon.' 

Endocarditis  may  give  rise  to  immediate  pathological  reealts 
which  are  important.  Among  these  are  to  be  reckoned  emboli, 
or  plugs,  consisting  of  detached  vegetations  or  excreseenoes, 
which,  propelled  with  the  current  of  blood  into  the  arteries,  are 
at  length  arrested  iu  their  course  in  trunks  too  small  to  permit 
their  farther  progress,  giving  rise  to  arterial  obstruction  and 
diminished  supply  of  blood  to  certain  parts.  This  subject  bw 
already  been  considered  ia  conneotioa  with  valvular  leeiow, 

'  Il.U  proper  to  (tnle  ihal  [he  conclusion  of  Uichardean  wHh  re-iMWl  lo  Ih 
produotiiin  of  vndocardllU  by  Ihe  injeulinn  ot  lautiC  Hold  litia  been  rnlltil  initio- 
tion-  A  Gcrmnn  expcrimiiiiUtiit,  Dr.  Q.  Bi'jher,  au«rU  Ihut  Ibu  BBnio  «pp«^ 
■ncesare  oflen  found  when  Apparently  hciilthy  doggnrefpeedil;  killed  by  pruaie 
Mid,  ur  blowing  air  into  tbejugular  veiria.  VUte  Dril  A  For.  H«I.-Cbir.  Kn, 
Jan.,  1862,  ft-um  Virchvw'*  Archiv.  Also,  Amer.  Journ.  of  Uod.  SoiancM, 
April,  l9a-2.  m 
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Chapter  III,  to  which  the  reader  is  referred.*  It  is  sufficient  to 
say  that  the  production  of  emboli  is  an  accidental  event  which 
may  occur  during  the  progress  of  endocarditis,  as  well  as  after- 
ward when  lesions  of  the  valves  have  taken  place  as  a  remote 
eftect  of  endocardial  inflammation.  Their  occurrence,  however, 
is  more  frequent  in  connection  with  valvular  lesions.  The  phe- 
nomena which  are  symptomatic  of  embolism  of  the  cerebral 
arteries,  such  as  apoplectic  seizures,  paralysis,  &c.,  rarely  enter 
into  the  clinical  history  of  cases  of  endocarditis.  But  the  lia- 
bility to  their  occurrence  should  be  borne  in  mind. 

The  solidified  products  in  cases  of  endocarditis,  namely,  fibrin 
and  lymph,  are,  to  a  greater  or  less  extent,  disintegrated  by  the 
blood-currents  and  carried  into  the  circulation,  either  in  solution 
or  suspended  in  the  form  of  minute  particles.  It  is  supposed 
that  the  comminuted  solid  deposits,  transported  to  different  or- 
gans, and  becoming  arrested  in  the  capillary  vessels,  may  give 
rise  to  vascular  obstruction  and  secondary  inflammation  in  these 
organs.  The  kidneys  and  spleen  are  most  likely  to  be  the  seat 
of  disease  thus  induced.  These  effects  are  primarily  mechanical ; 
but  it  is  highly  probable  that  morbid  changes  in  the  blooil  itself 
are  sometimes  induced  by  the  admixture  of  the  liquid  products 
of  endocardial  inflammation.  It  can  hardly  be  otherwise,  if,  as 
is  not  improbable,  purulent  matter  is  occasionally  formed  on  ex- 
coriated or  ulcerated  surfaces,  which  are  in  some  instances  ob- 
served after  death  in  cases  of  endocarditis.  Our  knowledge  of 
these  effects,  as  derived  from  clinical  facts,  however,  is  as  yet 
too  meagre  to  warrant  any  important  conclusions.  The  fact 
that  rheumatic  endocarditis  very  rarely  ends  fatally,  and  rarely 
presents  symptoms  which  denote  purulent  infection  of  the  blood, 
goes  to  show  the  benignity,  in  most  instances,  of  the  products 
of  endocarditis. 

The  formation  of  large  masses  of  fibrinous  coagula  in  the  cavi- 
ties of  the  heart  belongs  among  the  imnjediate  pathological  ef- 
fects of  endocarditis.  The  contact  of  the  blood  with  the  inflamed 
membrane  and  the  commingling  of  the  liquid  products  of  endo- 
cardial inflammation  have  been  supposed  to  induce  coagulation, 
giving  rise  to  the  ante-mortem  clots  which  were  called  by  the 
older  writers  polypi  of  the  heart.  As  an  effect  purely  of  endo- 
carditis, this  must  be  extremely  rare,  in  view  of  the  fact  already 

2  Vide  page  16S. 
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repeatedly  stated,  namely,  that  endocarditis  ia  fatal  in  but  a 
very  ainall  proportion  of  cases.  It  is  probable  that  when  this 
event  does  occur  during  the  progress  of  endocarditis,  other  con- 
ditions are  involved  which  are  more  concerned  in  the  occurrence 
of  the  event  than  the  endocardial  inflammation,  sucli  as  cardiac 
enlargement,  weaknesa  of  the  heart  from  any  cause,  and  a  state 
of  the  blood  which  renders  it  prone  to  coagulation.  Clmical 
observation  fails  in  furnishing  evidence  of  the  formation  of  co- 
aguJa  during  the  progress  of  endocarditis  aa  often  as  tlie  writings 
of  Bouillaud  and  some  others  would  lead  the  observer  to  expect ; 
but  that  a  certain  amount  of  agency  in  the  production  of  this 
event  is  derived  from  the  disease,  is  not  to  be  denied. 
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The  symptoms  of  endocarditis  are  less  diatinctive  eveti  than 
those  of  pericarditis.  Occurring,  generally,  in  comiectiou  with 
acute  rheumatism,  its  symptomatic  phenomena  are  merged  in 
those  of  the  latter  aifection.  Hence,  although  its  occurrence 
as  a  complication  of  rheumatism  is  so  frequent,  even  the  exiBt- 
ence  of  such  a  disease  has  been  known  only  within  a  late  period. 
In  a  large  proportion  of  cases  there  are  no  symptoms  wUicJi  at- 
tract attention  to  the  heart  as  the  seat  of  any  disease.  Kxntni- 
nation,  however,  with  a  view  to  determine  tbe  presence,  or  othe^ 
wise,  of  phenomena  which  point  to  endocarditis,  may  elicit 
symptoms  which  are  of  importauce  in  the  diagnosis.  Thwe 
symptoms  consist  of  pain  referable  to  the  heart.,  symptmnxlie 
fever,  and  excited  action  of  the  organ,  or  palpitation.  Symp- 
toms arising  from  obatpuction  to  the  passage  of  blood  throngb 
the  orifices  of  the  heart  do  not  belong,  properly,  to  the  Bymp- 
tomatology  of  endocarditis,  but  are  due  either  to  leuona  iwnlt- 
ing  from  endocardial  inflammation,  or  to  accidental  ev6Dts.midi 
as  the  formation  of  coagula.  These  symptoms  have  been  coo- 
sidered  in  preceding  chapters. 

Pain  is  very  rarely  a  prominent  symptom,  and  ia  often  waafr 
ing.  When  present,  it  is  not  easy  to  refer  it  to  the  endooardiani, 
except  by  taking  into  account  other  symptoms  and  the  phyrital 
signs.  The  pain  is  not  acute  or  lancinating,  but  dull  or  ohlil» 
A  sense  of  uneasiness,  hardly  amounting  to  pain,  is  sometime* 
referied  lo  the  praEscordia.     The  sufl'eriug  from  the  aflection of 
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the  joints  is  usually  so  much  greater  than  the  pain  arising  from 
rheumatic  endocarditis,  that  the  patient  will  not  be  likely  to 
speak  of  the  latter  until  interrogated  with  respect  to  it.  If  prae- 
cordial  pain  be  marked  in  cases  of  rheumatism,  there  is  reason 
to  suspect,  not  alone  endocarditis,  but  pericarditis  or  pleurisy, 
and  these  afiections  are  to  be  excluded  by  the  absence  of  other 
symptoms  and  signs  before  concluding  that  the  pain  is  due  ex- 
clusively to  endocardial  inflammation. 

It  is  probable  that  inflammation  of  the  endocardium  alone 
would  generally  give  rise  to  more  or  less  febrile  movement. 
But  in  cases  of  rheumatic  endocarditis  it  is  difficult  to  say  how 
much  of  the  febrile  movement  is  symptomatic  of  the  cardiac  in- 
flammation. Taken  alone,  this  symptom  is  in  no  wise  distinctive. 
If  febrile  movement  be  suddenly  developed  or  increased  when  it 
is  not  referable  to  a  fresh  attack  of  any  of  the  joints,  or  to  inflam- 
mation seated  elsewhere,  it  is  fair  to  attribute  it  to  the  occur- 
rence of  endocarditis,  if  other  symptoms  and  signs  indicate  the 
existence  of  this  affection.  Febrile  movement,  under  the  circum- 
stances just  stated*,  should  excite  suspicion  of  the  occurrence  of 
endocarditis,  and  lead  to  examination  with  reference  to  other 
symptoms  and  to  signs. 

Endocardial  inflammation  may  excite  the  muscular  action  of 
the  heart,  inducing  a  species  of  palpitation.  Of  this  the  patient 
may  be  conscious  and  make  complaint ;  and  it  is  apparent  to  the 
haad  placed  over  the  pnecordia,  and  also  by  the  pulse.  The  action 
of  the  heart  may  be  irregular,  as  well  as  unduly  excited.  The 
force  of  the  pulse  is  observed  in  some  instances  not  to  corre- 
spond with  the  activity  of  the  heart,  as  shown  by  the  impulse 
felt  in  the  prajcordia.  These  symptoms,  occurring  in  the  course 
of  acute  rheumatism,  sliould  lead  to  the  suspicion  of  cardiac 
disease,  which  may  prove  to  be  endocarditis.  Like  the  other 
symptoms,  these  alone  are  of  little  value  as  distinctive  of  the 
disease,  but,  taken  in  connection  with  other  symptoms  and  with 
signs,  they  have  considerable  significance. 

The  symptoms  which  have  been  mentioned  derive  their  im- 
portance, as  indicative  of  endocarditis,  chiefly  from  their  occur- 
rence in  the  course  of  acute  rheumatism.  The  clinical  history 
of  idiopathic  endocarditis,  based  on  analyses  of  recorded  cases 
of  the  disease,  is  yet  to  be  written.  The  information  obtained 
by  physical  exploration  is  more  important,  and  to  this,  attention 
will  now  be  directed. 
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PHYSICAL    SU1N3   OF    ESDOCABDITtS. 

Increased  extent  aTid  degree  of  dulnefis  on  percussion,  due  to 
tumefaction  of  the  heart  and  aeoumulation  of  blood  within  its 
cavities,  is  oonfiidered  by  Bouillaud  and  others  as  a  physical 
sign  of  endocarditis.  Assuming  that  these  conditions  are  inot- 
dent  to  the  disease,  it  may  he  doubted  whether  the  cardisS 
enlargement  often,  if  ever,  niut-h  exceeds  the  limit  of  healthy 
variations ;  and  if  the  size  of  the  heart  be  found  to  be  abnormal, 
it  is  impossible  to  say  that  it  is  owing  to  an  existing  endocap- 
dilis,  iiule.ss  it  have  lieen  ascertained  by  previous  examinations 
that,  prior  to  tlie  present  attack,  there  was  no  enlargement  of 
the  heart.  If,  by  successive  explorations  from  day  to  day,  it  he 
ascertained  that  the  heart  becomes  enlarged,  as  it  were,  under 
the  eyes  of  the  observer,  and  it  be  clear  that  pericarditis  does 
not  coexist,  the  increased  size  may  be  attributed  to  endocardial 
inflammation,  provided  other  signs  and  the  symptoms  are  suffi- 
cient for  the  diagnosis.  How  far  the  size  of  the  heart  mid«^ 
goes  alterations  during  the  progress  of  endocarditis  I  am  unable 
to  say  from  my  own  observations;  but  it  is  evident  that  percii»- 
sion  cannot  afford  very  important  information  with  reference  to 
the  diagnosis  of  this  disease,  except  in  a  negative  point  of  vie*, 
that  is,  by  aiding  in  the  exclusion  of  other  cardiac  affectidna, 
more  especially  pericarditis.  In  this  point  of  view  it  is  of  much 
importance. 

Palpation  and  inspection  furnish  evidence  of  excited  action  of 
the  heart.  The  impulse  is  seen  and  felt  to  be  more  violent  than 
in  health,  or  out  of  proportion  to  the  amount  of  febrile  move- 
ment which  exists.  These  signs,  however,  are  present  in  bat  • 
certain  proportion  of  cases,  and  they  may  continue  only  durii^ 
the  early  part  of  the  disease.  Moreover,  abnormal  activity  of 
the  heart,  giving  rise  to  increased  force  and  extent  of  impulse.  If 
sufficiently  common  in  cases  of  functional  disorder,  irresjiective 
of  endocarditis.  The  signs  furnished  by  these  methods  of  ex- 
ploration, are,  therefore,  of  little  value  except  as  associated  with 
other  evidence  of  endoesirdial  inflammation. 

The  only  positive  proof  of  the  existence  of  endocarditis  il  dfr 
rived  from  auscultation,  and  consists  in  the  development  of  an 
endocardial  murnmr.  Clinical  experience  has  establishwl  lli" 
tact  that  a  murmur  accompanies  inflammation  of  the  e^doca^ 
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dium.  This  murmur  is  usually  soft,  having  the  character  of  a 
hellows-sound,  and  is  systolic,  that  is,  it  accompanies  the  first 
or  systolic  sound  of  the  heart.  It  is  not,  however,  developed 
always,  and  perhaps  but  rarely,  at  the  commencement  of  the 
inflammation.  A  certain  period  elapses  before  this  sign  is  dis- 
covered, and  this  period  probably  varies  in  different  cases.  It 
is  not  easy  to  determine  the  interval,  since  the  existence  of  en- 
docarditis cannot  be  recognized  prior  to  the  ptoduction  of  a 
bellows-murmur.  An  approximation  to  correctness  of  observa- 
tion with  respect  to  this  point  is  obtained  by  ascertaining  the 
duration  of  the  symptoms  which  point  to  cardiac  disease,  ante- 
rior to  the  development  of  the  murmur.  The  average  duration 
of  inflammation  before  murmur  occurs,  is  yet  to  be  determined. 
Kichardson  found  that  a  murmur  invariably  followed  the  symp- 
toms of  endocarditis  artificially  induced  in  inferior  animals,  the 
interval  varying  in  his  different  experiments. 

It  is  needless  to  remark  that  the  presence  of  an  endocardial 
murmur  is  not,  in  itself,  evidence  of  existing  endocarditis. 
Murmur  occurs  in  connection  with  valvular  lesions  which  have 
taken  place  as  remote  effects  of  inflammation,  or  as  results  of 
other  causes.  It  occurs  in  consequence  of  blood-changes,  in- 
dependently of  an  inflammatory  affection  or  any  organic  disease 
of  the  heart.  The  inquiry  then  arises,  what  are  the  circum- 
stances which,  taken  in  connection  w^ith  the  presence  of  a  mur- 
mur, render  it  a  diagnostic  criterion  of  endocarditis  ? 

The  development  of  a  murmur  in  the  course  of  acute  rheu- 
matism, in  conjunction  with  symptoms  denoting  cardiac  inflam- 
mation, renders  it  almost  certain  that  endocarditis  has  occurred. 
If,  after  the  laj>se  of  several  days,  an  endocardial  murmur  be 
detected,  which  previous  explorations,  made  with  sufficient  care, 
have  failed  to  discover,  the  practitioner  should  conclude  that  it 
ifl  a  sign  of  endocarditis.  This  conclusion  is  rendered  more 
positive,  if  increased  febrile  movement,  excited  action  of  the 
heart,  or  pain  in  the  prsecordia,  are  observed  to  precede  or 
accompany  the  development  of  the  murmur.  But  it  will  hap- 
pen not  infrequently  that  a  murmur  is  present  when  the  patient 
first  comes  under  observation.  This  is  the  case  especially- in 
hospital  practice,  patients  being  admitted  after  rheumatism  has 
continued  already  for  a  greater  or  less  period.  It  happens  also 
in  private  practice,  since  endocarditis  may  occur  at  the  very 
commencement  of  an  attack  of  rheumatism,  and  may  even  pre- 
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cetle  it.  The  difficulty,  iu  tliese  inatancee,  is  to  determine  that 
the  murmur  has  been  recently  developed.  It  may  have  exieled 
prior  to  the  attack  of  rheumatiBm,  being  dependent  on  some 
orgauiu  miechief,  or  on  inorganic  morbid  conditions.  There  is 
strong  ground  for  suspecting  that  the  murmur  pre-exiated,  if 
the  patient  have  had  rheumatiBra  hel'ore.  This  diffienify  is 
sometimes  insuperable;  hut  with  reference  to  it,  several  points 
are  to  be  considered.  A  murmur  due  to  endocarditis  is  generally 
referable  to  the  mitral  orifice ;  in  other  words,  it  is  either  limited 
to,  or  heard  with  greatest  intensity  over,  or  near  the  point  of 
the  apex-beat  of  the  heart.  It  has  been  seen  that  in  rheumatic 
endocarditis,  the  inflammation  is  seated  especially  at  the  mitral 
valve,  and  clinical  observation  shows  that,  in  most  instances, 
the  murmur  emanates  from  this  situation.  The  fact  of  the 
munuur  being  mitral,  shows  that  it  is  not  inorganic,  since  an 
inorganic  murmur,  in  the  vast  majority  of  cases,  if  not  invari- 
ably, is  produced  at  the  arterial  orifices.  If,  however,  the  mur- 
mur in  question  be  aortic,  other  circumstances  are  to  be  taken 
into  account  in  determining  that  it  is  not  inorganic.  These  cir- 
cumstances have  been  considered  in  a  preceding  chapter.'  Hav- 
ing determined  that  the  murmur  is  not  organic,  the  question 
then  is,  whether  it  be  due  to  valvular  leiiions  which  have  existed 
for  a  greater  or  leas  period,  or  whether  it  denote  an  existing 
endocarditis.  Valvular  lesions  lead  to  enlargement  of  the  heart 
Now,  if  the  heart  he  found  to  be  enlarged,  it  is  probable  that 
the  murmur  proceeds  from  valvular  lesions.  Eudocardilis,  it  is 
true,  may  occur,  and  is  perhajw  more  likely  to  occur,  in  cases  of 
rheumatism,  when  the  heart  is  already  affected  with  organic 
disease,  but,  under  these  circumstances,  the  murmur  cannot  be 
considered  as  diagnostic  of  endocarditis.  On  the  other  hand,  if 
the  heart  be  not  enlarged,  the  chances  are  in  favor  of  the  mar- 
mur  being  due  to  endocarditis,  especially  if  the  symptoms  render 
the  existence  of  the  latter  prohabla  Another  point  relates  to 
the  murmur  itself,  assuming  that  it  is  refei-ahle  to  the  mitral 
orifice.  A  murmur  due  to  existing  endocarditis  is  soft,  usually 
not  intense,  and,  aa  a  rule,  limited  to  a  circumscribed  space. 
Roughness  and  great  intensity  denote  valvular  lesions.  IHtlii- 
sion  of  the  murmur  over  the  left  lateral  aud  posterior  surfaces 


'   Vide  piigB  220. 
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of  the  chest,  indicates  lesions  which  permit  regnrgitation.  Di- 
astolic murmurs  are  usually,  if  not  always,  due  to  valvular 
lesions ;  consequently,  a  systolic  murmur  cannot  be  considered 
as  a  sign  of  endocarditis,  if  a  diastolic  murmur  be  also  present. 
The  previous  occurrence  of  rheumatism  is  to  be  taken  into 
account.  Other  things  being  equal,  the  chances  that  a  murmur 
proceeds  from  endocardial  inflammation  are  more  if  rheumatism 
have  not  occurred  previously.  Attention  to  these  points  will 
enable  the  practitioner  to  decide,  not  always  with  positiveness, 
but  with  an  approximation  towards  certainty,  whether  a  mur- 
mur be,  or  be  not,  significant  of  endocarditis. 

A  murmur  developed  by  endocarditis  generally  continues  not 
only  during  the  continuance  of  the  disease,  but  ever  afterward. 
There  are  exceptions  to  this  rule.  I  have  known  repeatedly  a 
mitral  murmur  to  disappear  entirely  after  recovery  from  rheu- 
matic endocarditis,  when,  during  the  progress  of  the  disease, 
and  for  some  time  afterward,  it  had  been  well  marked  and  con- 
stant. This  is  to  be  accounted  for  by  supposing  that  the  swell- 
ing of  the  valves  diminishes,  the  lymph,  fibrin,  and  vegetations 
are  gradually  disintegrated  and  washed  away,  and  the  endocar- 
dial surface  is  rendered  smooth  by  the  currents  of  blood,  so  tlxat 
the  physical  conditions  for  the  production  of  murmur  are  no 
longer  present.  But  in  the  majority  of  cases  the  murmur  not 
only  persists,  but  increases  rather  than  diminishes  in  intensity 
in  proportion  as  valvular  lesions  become  more  and  more  declared. 
It  may  continue,  however,  for  many  years  without  any  notable 
alteration. 

What  are  the  physical  conditions  incident  to  endocarditis 
which  give  rise  to  a  murmur?  It  is  probably  due  to  roughness 
of  the  endocardial  membrane  covering  the  valves,  produced  by 
the  presence  of  lymph,  fibrin,  and  vegetations.  It  has  been  con- 
jectured that,  in  consequence  of  spasmodic  action  of  the  papil- 
lary muscles,  the  mitral  valve  fails  to  fulfil  its  function,  and 
regurgitation  takes  place.  This  is  inconsistent  with  the  con- 
stancy of  the  murmur  and  its  jiersistence  after  recovery  from 
the  endocarditis.  It  is  not  necessary  to  assume  the  occurrence 
of  regurgitation  in  order  to  account  for  a  mitral  systolic  mur- 
mur. The  murmur  is  produced  in  the  ventricle,  in  other  words, 
it  is  intra-ventricular,  although  emanating  from  the  mitral  ori- 
fice.    The  presence  of  the  solid  products  of  inflammation  is 
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Bufficient  to  explain  the  occnrrence  of  the  soft,  feeble,  and  cir- 
cuniaorilied  murmur  which  characterizes  endoearditie.' 

The  heart-sounds  may  preacnt  certain  abnormal  motiifioatinns 
ill  endocarditis.  Reduplications  are  sometimes  observed.  One 
or  both  of  the  eouuds,  the  first  sound  more  eapeciallj,  may  be 
less  distinct  than  in  health.  The  first  sound  may  be  wanting. 
Richardson,  in  bis  experiments,  found  that  the  first  sound  fre- 
quently disappeared  for  some  time  before  a  mummr  was  devel- 
oped. It  is  not  difficult  to  ponceive  of  this  in  view  of  the  great 
swelling  of  the  auric nlo- ventricular  valves  which  he  observed 
when  the  animals  were  killed  during  the  early  stage  of  tbo  in- 
flaramation^the  segments  resembling  an  injected  nvula,  and 
lying  so  close  to  each  other  that,  when  the  heart  was  contract- 
ing, they  must  have  cushioned  against  each  other,  fulfilling  their 
office  of  preventing  regurgitation  without  tension  or  movement. 
Theoretically,  it  would  be  expected  that  the  mitral  valmlar 
element  of  the  first  sound  should  be  lessened  or  extinguished, 
the  tricuspid  valvular  element  remaining  unimpaired.  It  is  not 
improbable  that  this  change  may  precede  the  development  of  a 
murmur,  and  thus  be  of  value  as  an  earlier  physical  sign  than 
the  latter. 

DIAGNOSIS    OF    ESMCARDITIS. 

The  diagnosis  of  endocarditis  rests  on  auscultatory  evidencft 
It  is  impossible  to  determine  the  existence  of  the  disease  bj 
means  of  the  symptoms  alone;  it  is  therefore  necessarily  over- 
looked by  those  who  do  not  employ  auscultation.  The  evidence 
consists  in  the  development  of  an  endocardial  murmur,  in  con- 
nection with  symptoms  which  corroborate  its  significanco.  In 
a  certaiu  proportion  of  cases,  the  diagnosis  may  he  made  with 
positivencsB.  "When  the  development  of  a  raurmur  is  a  matter 
of  observation,  under  circnmstances  which  render  the  occurrence 
of  the  diseaBe  probable,  there  is  no  room  for  doabt.    The  diag- 

'  I  Bhnuld  add  thHt  I  hHvo  obsEcvL'd  ■  mllral  ajatolic  murmur  la  disappM' 
betoro  the  terlnlnolion  of  rhciitnntiam.  I  have  even  noted  the  oxiitonf(i  of  Ihit 
murmur  during  one  dny  only,  cnreful ■  luneoltilion  (Itiling  to  dUniTer  tny  lb" 
d»s  previoiM  Hnd  subsuquently.  But  in  thU  coBaUaeema  tn  me  more  rouortable 
to  Httribuio  the  production  or  the  murmur  to  the  dqiosit  of  Qbnn  or  lympli  irbii4 
WHn  soon  washed  away  by  the  curronlt  uf  blood,  than  to  apaimodlc  ncliua  of  [be 
pKfiillary  muecloa. — !foU  in  Jinl  tditioH, 
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nosis  is  less  easy,  often  difficult,  and  sometimes  impossible,  in 
cases  in  which  the  newness  of  a  murmur  is  to  be  determined, 
not  by  observation,  but  inferentially.  When  this  is  the  case, 
the  practitioner  is  liable  to  err,  on  the  one  hand,  in  basing  his 
diagnosis  on  the  presence  of  a  murmur  which  is  not  newly  de- 
veloped, and,  on  the  other  hand,  in  attributing  a  newly-developed 
murmur  to  other  conditions  than  an  existing  inflammation. 

In  a  patient  who  presents  unequivocal  evidence  of  valvular 
lesions,  the  diagnosis  of  endocarditis  is  difficult,  and  often  im- 
possible. How  is  the  practitioner  to  determine  that  murmurs, 
under  these  circumstances,  are  due  to  existing  inflammation, 
and  not  to  the  valvular  lesions  ?  It  is  possible,  if  a  case  have 
been  under  observation  previously,  that  certain  changes  in  the 
situation  and  character  of  the  murmur  may  be  fairly  attributa- 
ble to  superinduced  endocarditis,  but  this  will  happen  in  only  a 
small  proportion  of  instances.  I  have  met  with  cases  repeatedly 
in  which  murmurs  connected  with  old  valvular  lesions  liave 
been  considered  as  evidence  of  inflammation,  and  a  course  of 
treatment  pursued  which  was  highly  prejudicial  to  the  welfare 
of  the  patients.  But  the  error,  in  these  instances,  proceeded 
from  a  very  imperfect  know^ledge  of  the  diseases  of  the  heart. 
A  question  as  to  the  existence  of  endocarditis  in  connection  with 
long-standing  organic  disease,  can  hardly  arise  except  during  an 
attack  of  acute  rheumatism.  Xot  infrequently,  under  these 
circumstances,  the  question  does  arise.  A  patient  has  had  one 
or  more  previous  attacks  of  rheumatism,  which  have  led  to 
organic  disease  of  the  heart.  A  fresh  attack  occurs.  The 
symptoms  and  signs  referable  to  the  heart  may  be  due  wholly 
to  the  pre-existing  organic  disease,  or  they  may,  in  part,  pro- 
ceed from  new  physical  conditions  incident  to  an  existing  endo- 
cardial inflammation.  To  determine  positively  with  respect  to 
this  point,  is  certainly  one  of  the  most  difficult  problems  in  diag- 
nosis. The  problem,  in  fact,  cannot  be  solved  with  positiveness. 
Cases  of  organic  disease  of  heart,  therefore,  are  to  be  excluded 
from  the  category  of  those  in  which  a  diagnosis  is  generally 
practicable. 

Idiopathic  endocarditis  is  certainly  one  of  the  rarest  of  diseases. 
But,  as  already  stated,  there  is  reason  to  believe  that  it  occurs 
when  it  is  not  recognized.  It  would,  perhaps,  be  discovered 
in  some  of  the  cases  in  which  it  is  overlooked,  if  practitioners, 
in  the  first  place,  were  more  generally  qualified  to  employ  phys- 
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ioft]  exploration,  and,  in  the  second  place,  if  it  were  more  the 
ciiBtom  to  auflciiltate  the  heart  even  when  the  sj-rnptonis  do  not 
point  distinctly  to  disease  of  that  organ.  Is  the  diagnosis  of 
idiopathic  endocarditis  practicable?  An  eudocardia!  iiiurninr 
develojied  under  the  observation  of  the  practitioner,  pi-eoetied 
and  accompanied  by  pain  or  uneasiness  in  the  pnecordial  region, 
febrile  movement  and  excited  action  of  the  heart,  other  attec- 
tiona  which  might  give  rise  to  these  symptoms  being  excluded, 
would  warrant  a  positive  diagnosis.  It  is,  however,  hardly  lo 
be  expected  that  this  conibinution  of  circnmetancea  will  often 
he  presented  in  practice.  The  symptoms  will  not  be  so  well 
declared,  and  at  the  first  examination  a  mnrmur  may  be  found, 
the  previous  duration  of  which  is  indeterminate.  I  confess  that 
I  have  no  knowledge  of  idiopathic  endocarditis,  derived  from 
the  clinical  study  of  the  disease,  and  older  as  well  as  better  ob- 
servers have  made  the  same  confession.  Htokes  remarks  with 
reference  to  this  subject:  "  In  truth,  we  rarely  meet  with  a  ease 
of  simple,  idiopathic  endocarditis  tit  to  be  considered  iis  a  type 
of  the  signs  and  symptoms  of  the  disease.  Such  a  case,  ut  least, 
has  never  occurred  to  me,'" 

Pericarditis  is  so  frequently  associated  with  endocarditis,  that 
the  existence  of  the  former  renders  the  coexistence  of  the  latter 
highly  probable.  But  in  some  instances  of  endo-pericarditis,  an 
endocardial  murmur  may  be,  for  a  time,  wanting,  being  obecnred 
by  the  friction-sound,  or  the  heart  being  too  much  weakened  by 
the  compression  of  liquid  eftiision  to  produce  it.  On  the  other 
hand,  the  pressure  of  liquid  eH'usion  and  lymph  on  the  large 
vessels  within  the  pericardium  has  been  supposed  to  give  rise 
in  some  caees  to  murmur  at  the  arterial  orifices.  Of  course, 
when  pericarditis  exists,  symptoms  referable  lo  the  heart  are  of 
no  value  aa  respects  the  diagnosis  of  endocarditis.  The  eomM- 
nation  of  inflammation  of  the  lining  and  investing  membrane 
of  the  heart  is  more  serious  than  either  affection  singly;  but 
happily,  the  diagnosis  of  endocarditis  under  these  circumstanoei 
does  not  influence  materially  the  treatment. 

To  the  foregoing  remarks  on  the  diagnosis  of  endocarditis, 
which  are  those  contained  in  the  first  edition  of  this  work,  I 
have  to  add,  that  the  existence  of  the  afl'ection  in  cases  of  rbca- 
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matism,  as  there  is  reason  to  believe,  has  been  often  predicated 
on  insufficient  evidence.  Basic  cardiac  murmurs,  that  is,  an 
aortic  direct  and  a  pulmonic  direct  murmur,  are  common  in 
cases  of  rheumatism,  when  they  are  inorganic  or  blood-murmurs. 
As  a  rule,  in  females,  auscultation,  with  the  binaural  stethoscope, 
discloses  one  or  both  of  these  murmurs.  An  aortic  direct  mur- 
mur, even  when  it  appears  to  have  been  developed  after  a  case 
has  come  under  observation,  cannot  be  considered  as  alone  proof 
of  endocarditis.  To  constitute  diagnostic  evidence  of  this  dis- 
ease, the  murmur  must  be  associated  with  well-marked  symp- 
toms pointing  to  endocardial  inflammation,  and  there  must  be 
the  absence  of  circumstances  which  render  it  probable  that  the 
murmur  is  inorganic.  A  basic  murmur  may  be  pulmonic.  I 
have  been  led  to  think  that  a  pulmonic  direct  inorganic  murmur 
in  rheumatism  is  quite  as  likely  to  exist  alone  as  an  aortic  direct 
inorganic  murmur ;  of  course,  a  pulmonic  direct  murmur  exist- 
ing alone,  whether  it  be  organic  or  inorganic,  is  no  evidence  of 
rheumatic  endocarditis.  The  coexistence  of  an  aortic  direct 
and  a  pulmonic  direct  murmur  renders  it  probable  that  both 
are  inorganic.  The  various  circumstances  which  are  involved 
in  the  discrimination  of  inorganic  murmurs  have  been  con- 
sidered in  a  previous  chapter,  to  which  the  reader  is  referred.^ 

The  error  of  considering  a  basic  inorganic  murmur  as  adequate 
evidence  of  endocarditis  in  rheumatism,  has,  as  I  believe,  vitia- 
ted, to  a  greater  or  less  extent,  statistics  relating  to  the  pro- 
portion of  rheumatic  cases  in  which  endocarditis  occurs.  The 
proportion  of  nearly  one-half  is  certainly  too  large,  and  that  of 
Bamberger,  namely,  twenty  per  cent.,  is  nearer  the  truth.* 
Another  source  of  error  is,  perhaps,  not  very  infrequent,  namely, 
considering  the  fact  of  the  presence  of  a  mitral  murmur  suffi- 
cient for  the  diagnosis,  without  determining  whether  or  not 
the  murmur  was  developed  in  connection  with  the  attack  of 
rheumatism,  that  is,  without  being  sure  that  the  murmur  did 
not  exist  previously. 


PROGNOSIS  IN  CASES   OF   ENDOCARDITIS. 

What  is  to  be  said  under  this  head  has  been  anticipated  in 
the  foregoing  remarks.    The  prognosis,  as  regards  immediate 

1   Ku/e  page  226.  >  Fid«  page  431. 
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danger  to  life,  and  even  the  continuance  of  sj^mptoms  wliich 
oceaeion  incouvenience,  ia  favoraljle.  It  is  possible  that  the  iu- 
flammation  may  become  ch.rumc  and  pereirtt  for  an  indefinite 
period.  This  may  be  suspected,  if  the  patient  complaiu  of  no- 
easinesB  in  the  pnecordia,  and  tbe  action  of  the  lieart  continue 
unduly  excited.  But  our  knowledge  of  chronic  endocaniitiB  is 
not  sufficient  to  furnish  grounds  for  discriminating  between  it 
and  valvular  lesions  resulting  from  changes  which  take  plat^% 
after  inflammatory  action  has  ceased.  Hence,  there  is  no  iwl- 
vautage  in  treating  of  acute  and  chronic  endocarditis  separately. 
Certain  contingent  or  accidental  events,  of  a  serious  nature,  to 
which  reference  has  been  aiready  made,  are  liable  to  occur  during 
tlie  progress  of  endocarditis.  These  are,  the  formation  of  tibria- 
ons  coagula ;  tbe  detachment  of  vegetations  or  of  masses  of  fibrin 
or  lymph  constituting  emboli ;  the  admixture  of  disintcgratMi 
solid  deposits,  and  purulent  infection  of  the  blood,  Olinica! 
observation,  however,  shows  that  in  a  large  majority  of  cases  of 
endocarditis,  recovery  takes  place  without  serious  accidents ;  the 
eymptoms  referable  to  the  henrt,  if  any  were  present,  disappear, 
leaving  the  patient  exjiosed  to  tbe  evils  arising  from  valvolw 
lesions,  which  may  become  developed  at  a  period  more  or 
remote. 


TREATMENT    OF    ENDOCARDITIS. 


fviu 

I 


The  objects  of  treatment  in  pericarditis  and  endocarditis  aif 
not  in  all  respects  similar.  In  pericarditis,  tbe  compreBsiwi  (l( 
the  heart  by  the  accumulation  of  liquid  within  the  piericardiil 
sac  is  a  source  of  distress  and  danger.  To  prevent  this  aocunur 
lation,  and  promote  its  removal,  are  important  therapeutic^ 
ends.  In  endocarditis,  tbe  action  of  the  heart  is  free  from  all 
mechanical  restraint.  In  pericarditis,  tHc  inliammatiou  ia  mott 
generally  diti'used,  and  a  gi-eater  eftect  is  produced  upon  tbi 
muscular  walls,  first  by  excitation,  and  afterwards  by  paralysU 
In  endocarditis,  the  inflammation  is  seated  especially  in  the 
membrane  connected  with  the  valves  and  oritices,  where  it  if 
not  in  contact  with  the  muscular  walls,  and  the  latter  are  cow- 
sequently  afteeted  in  a  less  degree.  In  pericarditis,  the  aim  of 
the  practitioner  is  often  to  avert  impending  death.  In  endocftr 
ditis  there  is  little  fear  of  a  fatal  result.  But  although  the  two 
attectioua  are  so  dissimilar  in  many  respects,  the  geaeral  pniio- 
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pies  of  management  are  in  a  great  measure  alike  applicable  to 
both. 

The  therapeutical  indications  in  the  treatment  of  endocarditis 
relate  mainly  to  the  alterations  to  which  the  membrane  is  ex- 
posed, and  to  the  products  of  inflammation.  Tlie  objects  are  to 
lessen,  as  far  as  possible,  the  local  effects  of  the  inflammation, 
to  aid  in  restoration  from  these  effects,  and  thus  protect  the 
organ  from  the  remote  consequences  arising  from  incurable  and 
progressive  unsoundness.  These  objects  embrace  measures  hav- 
ing in  view  abatement  of  the  intensity  of  the  inflammation, 
abridging  its  duration,  limiting  the  exudation  of  lymph  and  the 
precipitation  of  fibrin,  and  eftecting  the  removal  of  solid  deposits. 
The  measures  for  these  ends  are  those  which  were  involved  in  the 
treatment  of  pericarditis,  viz.,  bloodletting  and  other  antiphlo- 
gistic measures,  opium,  sedatives,  eliminatives,  and  counter-irri- 
tation. 

In  the  employment  of  bloodletting,  the  practitioner  is  to  be 
guided  by  the  same  indicating  and  contraindicating  circum- 
stances as  in  other  inflammations.  This  remedy  is  indicated, 
and  the  extent  to  which  it  is  to  be  carried  is  to  be  regulated  by 
the  ap{)ai'ent  intensity  of  the  inflammation,  the  state  of  the  vas- 
cular system,  the  constitution  of  the  patient,  and  its  immedi- 
ate eftects.  It  is  contraindicated  by  weakness  of  the  circulation, 
feebleness  of  the  constitution,  anaemia,  and  when,  upon  trial, 
want  of  tolerance  of  the  remedy  is  apparent.  The  indications 
are  rarely  present  in  cases  of  rheumatic  pericarditis,  and  never 
when  the  disease  is  develojwd  in  connection  with  renal  disease, 
the  eruptive  fevers,  pleurisy,  pneumonia,  and  pyajmia.  The  re- 
marks with  respect  to  this  remedy  in  pericarditis  are,  in  general, 
here  applicable;  but  the  danger  incident  to  the  injudicious  em- 
ployment of  bloodletting  is  greater  in  pericarditis,  in  view  of  the 
tendency  of  the  latter  to  induce  weakness  and  paralysis  of  the 
heart.  Aside  from  the  supposed  effect  of  bloodletting  in  dimin- 
ishing the  intensity  of  inflammatory  action,  it  may  be  useful  by 
lessening  the  labor  which  the  heart  has  to  perform,  and  prevent- 
ing the  accumulation  of  blood  within  its  cavities.  Bloodletting 
in  endocarditis,  as  in  other  inflammations,  is  to  be  employed  only 
during  the  early  part  of  the  disease.  It  is  not  called  for  by  the 
disease  per  se^  but  by  the  circumstances  attendant  on  the  disease. 
Either  general  or  local  bloodletting  may  be  employed,  the  latter 
when  it  is  not  desired  to  abstract  a  large  quantity  of  blood  or  to 
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withdraw  it  rapiflly.     In  moat  instaiicea  the  indications  for 
lilood letting  win  be  fulfilled  by  leeching  or  cupping. 

Other  niuaaurea  entering  into  the  antiphlogistic  treatment  are 
purgation  and  low  diet.  Purgative  remedies  may  be  employed 
as  a  means  of  depletion  when  circumstancea  contraindieate 
bloodletting.  The  saline  pnrgiitivea  are  beet  suited  for  Ihia  pur- 
pose. Depletion  is  also  eti'ected  indirectly  by  limiting  the  sup- 
ply of  nutriment.  These  nieasupes,  as  well  aa  bloodletting,  can 
only  be  appropriate  in  the  early  period  of  the  inflammation.  It 
is,  to  say  the  least,  useless  to  continue  them  after  the  inflamma- 
tion  has  cotUiimed  sufficiently  long  to  produce  all  the  inini«<Iiate 
local  eti'ects  to  which  it  is  likely  to  give  rise.  Alter  the  lapae 
of  a  few  days  from  the  date  uf  the  attack,  they  are  not  indicated 
more  than,  for  example,  in  the  second  or  exudation  stage  of 
pneumonia. 

The  pain  in  endocarditis  is  rarely  sutfleient  to  call  for  opiatee. 
But  it  is  fair  to  infer  from  the  api»arent  usefulneas  of  opium  in 
iofiamniations  affecting  analogous  structures,  that  It  is  a  useful 
remedy  in  this  disease. 

The  uauseant  setlatives  and  the  veratrum  viride  may  aorae- 
times  be  useful  4n  reducing  the  excited  action  of  the  heart.  Ae 
a  cardiac  sedative,  aconite  is  to  be  preferre<l.  Given  in  small 
doses,  with  abort  intervals,  this  is  an  eltitiient  and  a  safe  remedy 
for  reducing  the  excited  action  of  the  heart,  '^^edatives  should 
■not  be  carried  to  the  extent  of  weakening  the  heart's  action; 
for,  although  there  is  not  so  much  inmiediate  danger  from  thia 
efi«ct  aa  in  pericarditis,  it  must  be  unfavorable  by  preventing 
the  completeness  of  the  ventricular  contractions  and  favoring 
the  accumulation  of  blood  in  the  cuvitiea  of  the  heart. 

Kliminative  remedies  are  indicated  in  endocarditis  on  precisely 
the  same  grounds  and  to  the  same  extent  as  in  pericarditis, 
when  the  disease  occure  in  connection  with  acute  rheumaliein 
or  with  disease  of  the  kidneys.  The  treatment  in  these  affee- 
tions  which  is  most  eflective  in  removing  from  the  blood  the 
poisonous  principles  giving  rise  to  local  inflammations  will  prove 
most  eH'ectual  in  preventing  both  the  development  and  the  per- , 
sietence  of  endocarditis.  The  remarks  under  this  head  in  cou- 
ueQtion  with  pericarditis  are  equally  j^iertinent  to  the  preeeut 
subject,  and  need  not  be  repeated.  Certain  facts  observed  by 
Richardson  in  hia  experiments  are  interesting  with  reference  tj) 
thp  effect  of  eliminative  remedies.     In  about  twelve  hours  aito' 
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the  injection  of  the  lactic  acid  solution  into  the  peritoneum,  when 
the  symptoms  denoting  the  commencement  of  endocarditis  be- 
came developed,  if  the  animal  was  freely  purged  or  passed  a  large 
quantity  of  urine,  the  symptoms  all  subsided,  and  renewal  of  the 
injection  was  necessary  in  order  to  sustain  the  eftect. 

Counter-irritants,  namely,  sinapisms,  blisters,  and  stimulating 
liniments,  are  indicated  in  the  treatment  of  endocarditis  as  in 
pericarditis,  the  only  difterence  between  the  two  aftections  as 
regards  the  application  of  these  remedies  consisting  in  the  fact 
that  in  ]:>ericarditi8  the  absorption  of  liquid  effusion  may  be  pro- 
moted by  vesication,  while  in  endocarditis  this  is  not  an  object 
of  treatment. 

Regarding  the  treatment  of  endocarditis  from  another  point 
of  view,  viz.,  with  reference  to  the  objects  or  indications  which 
are  presented  during  the  progress  of  the  disease,  the  measures 
which  have  been  mentioned  may  be  recapitulated,  and  some 
additional  points  relating  to  the  management  noticed. 

Bearing  in  mind  the  frequent  occurrence  of  the  disease  in  the 
course  of  acute  rheumatism,  it  is  important  to  prevent  its  devel- 
opment. Clinical  facts  demonstrate  that  a  positive  prophylactic 
influence  is  exerted  by  the  full  alkaline  treatment  of  rheuma- 
tism. The  reader  is  referred  to  remarks  relating  to  this  topic 
in  connection  with  the  treatment  of  pericarditis.  In  cases,  also, 
of  renal  disease,  the  elimination  of  urea  is  important  with  a  view 
to  the  prevention  of  the  affection  under  consideration,  as  well  as 
pericarditis  and  other  urromic  effects. 

At  the  commencement  of  endocarditis,  and  during  the  early 
part  of  the  disease,  it  is  an  object  of  treatment  to  diminish  the 
intensity  of  the  inflammation.  This  object  is  important  not 
on  account  of  any  immediate  danger  to  life,  however  intense  the 
inflammation,  but  in  order  to  limit  its  local  effects.  The  means 
for  accomplishing  this  object  are  essentially  those  which  are 
regarded  as  useful  at  the  onset  and  during  the  early  stage  of 
inflammation  affecting  analogous  structures.  They  consist  of 
local  or  general  bloodletting  in  certain  cases,  saline  purgatives, 
and  low  diet.  In  pursuing  these  measures,  the  practitioner  is 
to  be  guided,  not  by.  the  mere  fact  that  endocarditis  exists,  but 
by  the  associated  circumstances  in  individual  cases,  giving  due 
consideration  to  those  which  may  contraindicate  bloodletting 
and  other  modes  of  depletion.  These  measures  are  not  to  be 
employed  or  continued  when  the  inflammation  has  existed  for 
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several  days,  the  immediate  local  effects  having  then  alw 

taken  place,  so  far  aB  these  are  dependent  on  the  intc-ueity  i)f 
the  inflammation. 

The  solid  products  incident  to  endoeai-ditis  having  been  seen 
to  consist,  in  part  of  coagulated  fibrin  derived  from  the  blood 
contained  within  the  cavities  of  the  heart,  and  this  efieot  being 
in  a  raeaBure  dependent  on  an  excess  of  flhrin  in  the  blood,  es- 
pecially when  the  disease  occurs  during  the  course  of  acute 
rheiim!itism,it  is  a  rational  object  of  treatment  to  diminish  the 
quantity  of  fibrin  {hyperi nosis)  by  therapeutical  measures. 
Mercury  and  alkaline  remedies  have  been  supposed  to  fulfil  tliis 
indication,  but  their  efliciency  cannot  be  considered  as  estab- 
lished. 

If  it  be  true  that  the  presence  of  aminonia  causes  or  oontrib- 
utes  to  the  liquid  state  of  fibrin  in  the  blood,  ammonia  as  a 
remedy  is  rationally  indicated.  To  fulfil  this  indication,  the 
carbonate  of  ammonia  may  be  given  in  full  doses  after  short 
intervals.  If  not  useful,  there  islio  reason  to  suppose  that  this 
rentedy,  employed  freely,  doe-s  harm,  provided  it  be  tolerated  by 
the  stomach.  Ammonia  is  also  rationally  indicated  with  a  view 
to  prevent  the  formation  of  large  fibrinous  ooagiila. 

Pain  in  some  cases,  and  more  frequently  excited  action  of  the 
heart,  call  for  opium.  This  remedy,  there  is  reason  to  believe, 
is  useful  in  this,  as  in  other  infiammations,  not  merely  as  a  pal- 
liative of  suffering,  but  from  a  power  of  controlling,  to  some 
extent,  the  inflammatory  processes.  Nauseant  sedatives,  Bucb 
as  antimony  and  the  veratrnm  viride,  are  to  be  employed  with  cir- 
cumspection, so  as  not  to  weaken  undnlj  the  muscular  power  of 
the  organ,  and  aconite,  as  a  cardiac  setlative,  is  to  be  preferred. 

It  is  an  important  object  of  treatment  to  prevent  the  persifr 
tence  of  endocarditis,  and  counter-irritants  may  exert  more  or 
less  efleet  in  hastening  the  disappearance  of  the  inflaminatioa 

The  indications  during  convalescence,  and  subsequently,  are 
essentially  the  same  as  during  and  after  recovery  from  other  in- 
flammations affetting  important  organs.  Avoidance  of  causes 
which  may  reproduce  the  affection  is  imjKirtant.  The  power* 
of  the  heart  should  not  be  unduly  tasked  by  violent  exercise, 
abuse  of  stimulants,  or  excesses  of  any  kind.  It  may  be  doubted 
whether  an  amount  of  pbyaical  activity  necessary  to  vigomns 
health,  be  unfavorable  as  regards  the  liability  to  organic  dis- 
ease.   A  restricted  diet,  habits  of  iuactivity,  and  other  meaAores 
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calculated  to  enfeeble  the  system,  are  more  likely  to  hasten  than 
postpone  the  development  of  structural  lesions.  It  is  injudicious 
to  lead  the  patient  to  anticipate  the  occurrence  of  remote  evils 
which  he  may  escape,  and  against  which,  at  all  events,  he  cannot 
be  forearmed  by  being  forewarned.  The  moral  effect  of  looking 
forward  to  organic  disease  of  heart  may  prove  unfavorable  to  a 
condition  of  mind  and  body  which  is  not  only  conducive  to 
present  comfort,  but  affords,  in  some  degree,  a  protection  against 
the  danger  to  be  apprehended. 

In  concluding  these  remarks  on  the  treatment  of  endocarditis, 
two  or  three  practical  points  remain  to  be  noticed.  In  a  pretty 
large  proportion  of  cases  the  inflammation  is  not  intense ;  it  is 
evidently  subacute,  as  represented  by  the  symptoms.  These  are 
so  far  from  being  prominent,  that  the  disease  is  habitually  over- 
looked by  those  who  do  not  resort  to  physical  exploration,  and 
its  occurrence  was  unknown  prior  to  the  application  of  auscul- 
tation to  the  study  of  cardiac  affections.  In  these  cases  the 
expediency  of  active  therapeutical  interference  is  doubtful. 
Bloodletting  and  other  reducing  measures  are  of  questionable 
propriety,  and  the  tendency  to  employ  heroic  remedies,  or  to 
push  them  too  far,  in  view  of  remote  evils,  is  to  be  resisted. 
Here,  as  in  other  forms  of  disease,  as  much  injury  may  be  done 
by  excessive,  as  by  insufhcient  treatment.  Another  point  relates 
to  the  period  when  the  inflammation  has  ceased,  and,  conse- 
quently, the  indications  for  treatment  having  reference  to  inflam- 
mation are  no  longer  present.  It  is  not  always  easy  to  determine 
when  this  period  arrives.  But  it  is  important  to  warn  the 
practitioner  against  attaching  undue  importance  to  the  continu- 
ance of  an  endocardial  murmur.  This  will  be  likely  to  persist, 
although  the  inflammation  does  not  continue,  for  an  indefinite 
time,  and  generally  ever  afterwards.  The  persistence  of  the 
murmur  is  no  proof  of  inflammation,  and  does  not,  of  itself, 
indicate  the  need  of  thera].x)utical  measures.  Tlie  symptoms 
must  be  relied  upon  in  determining  the  intensity  of  the  inflam- 
mation during  the  course  of  the  disease,  and  the  period  of  its 
cessation.  The  latter  is  declared  by  the  disapi^earance  of  pain 
or  uneasiness  in  the  prrccordia,  absence  of  febrile  movement,  and 
quietude  of  the  heart's  action.  Finally,  the  importance  of  not 
attributing  to  endocarditis  the  symptoms  which  may  be  associ- 
ated with  an  endocardial  murmur  in  cases  of  organic  disease  is 
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tobe  enforced.  I  have  met  re|)eated]y  with  iiistancos  of  vaa 
lar  lesions  of  lone  standing,  in  which  bloodletting,  low  diet, 
mercnrialization,  Ac,  had  been  employed  with  a  vit?w  to  comlmt 
existing  intlaniniation.  It  is  important  to  avoid  this  era 
since,  in  a  large  proportion  of  the  cases  of  organic  diM 
heart,  these  therapeutical  measures  arc  injurious. 


MYOCARDITIS. 


his  errc^^ 
rt  coii^H 


Inflammation  of  the  miiaciilar  structure  of  the  heart  ( 
tut«8  the  atfection  called  carditis  or  myocarditis.  Treating  of 
this  aftection  so  far  as  it  is  of  interest  and  importance  to  the 
physician,  in  a  practical  point  of  view,  a  brief  consideration  will 
Huflic«,  without  any  formal  subdivision  of  the  subject. 

The  muscular  substance  of  the  heart  is  the  seat  of  inflaoq 
tion  much  lees  frequently  than  the  investing  and  lining  n 
brane  of  the  organ.  As  occurring  independently  of  pericarditiii 
and  endocarditis,  myocarditis  is  extremely  rare.  Either  the 
pericardium  or  the  endocardium,  or  both  menkbranes,  are  im- 
plicated in  the  gi-eat  majority  of  the  cases  in  which  the  muscuUr 
tiasue  is  found  after  death  to  present  the  evidences  of  itiflam- 
mation.  The  inflammation,  probably,  in  moat  instances,  extends 
from  the  investing  or  lining  membrane  to  the  uiuscHlar  sub- 
stance; but  the  latter  may  be  primarily  affected.  The  inflam- 
mation is  usually  limited  to  certain  portions  of  the  heart,  and 
it  oecui-8  much  ofteuer  in  the  left  than  in  the  light  ventricle. 
It  may  be  confined  to  the  outer  or  inner  layers  of  muscuhir 
fibres,  or  it  may  extend  throughout  the  walls,  and  affect  Ibe 
columiUE  carnecE.  The  septum  is  less  liable  to  be  altected  thaP 
the  ventricular  walls, 

If  suppuration  takes  place,  pus  ia  found  either  in  small  col- 
lections, forming  abscesses,  or  infiltrated  more  or  less  through- 
out the  nmscular  walls.  When  abscesses  exist,  the  surrounding 
parts  present,  at  the  same  time,  purulent  infiltration.  The  tW 
mation  of  abscesses  involves  destruction  of  the  muscular  struc- 
ture to  a  greater  or  less  extent.  They  are  usually  formed  in 
the  left  ventricle.  In  a  case  reported  by  Graves,  a  collection  of 
two  ounces  of  pns  was  found  in  the  walls  of  this  ventricle.  The 
muscular  substance  in  the  parts  infiltrated  is  livid,  softened,  and 
more  or  less  disintegrated.  Abacosses  may  discharge  their  ood- 
tents  into  the  pericardial  sac,  giving  rise  to  acute  pericarditis. 

the  latter  be  not  already  present.    Or  they  may  evacuat*  iuto 
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the  ventricular  cavity,  in  this  case  giving  rise  to  purulent  infec- 
tion of  the  blood.  In  either  case  a  fatal  result  is  inevitable. 
An  abscess  formed  in  the  ventricular  septum  may  lead  to  com- 
munication between  the  two  ventricles.  It  has  been  conjectured 
that  abscesses  in  the  muscular  substance  of  the  heart  may  be 
caused  by  emboli  passing  into  the  coronary  arteries,  and  that 
the  emboli  may  be  derived  from  the  lung  in  cases  of  pulmonary 
gangrene. 

Another  termination  of  myocarditis  is  induration  of  the  walls 
of  the  heart  from  the  presence  of  lymph  and  the  formation  of 
fibroid  tissue.  This  termination  invokes  weakness  and  atrophy 
of  the  muscular  substance. 

An  ulterior  result  of  myocarditis  is  aneurismal  dilatation  of 
the  walls  of  the  heart.  These  have  been  considered  in  another 
chapter.*  Rupture  of  the  heart  is  an  event  in  some  instances 
incidental  to  inflammation  of  the  cardiac  substance. 

Clinically  considered,  myocarditis  is  almost  invariably  asso- 
ciated with  pericarditis,  endocaRlitis,  or  endo-pericarditis,  and 
its  existence  is  not  determinable  during  life.  It  may  sometimes 
be  suspected  when  the  gravity  of  the  cardiac  symptoms  is  out 
of  proportion  to  the  apparent  amount  of  endocardial  or  pericar- 
dial inflammation.  But  this  statement  is  indefinite.  There  are 
no  symptoms  nor  signs  which  warrant  a  diagnosis  even  approxi- 
mating to  positiveness.  This  remark  will  apply  also  to  the  very 
•rare  instances  in  which  inflammation  is  limited  to  the  muscular 
substance,  the  lining  and  investing  membranes  remaining  un- 
afiected.  There  would,  therefore,  be  no  advantage,  practically, 
in  dwelling  on  the  subject.  It  is  obvious  that  in  proportion  as 
myocarditis  is  added  to  endocarditis  and  pericarditis,  singly  or 
conjoined,  the  symptoms  referable  to  the  heart  will  denote  in- 
creased gravity  of  cardiac  disease,  and  the  immediate  danger  is 
augmented.  The  patient  is  also  exiK)sed  to  certain  accidents 
which  have  been  mentioned,  namely,  rupture,  aneurismal  dila- 
tation, perforation  of  the  interventricular  septum,  and  purulent 
infection  of  the  blood.  The  discovery  of  these,  during  life,  does 
not  come  within  the  reach  of  diagnosis. 

As  regards  the  treatment  both  of  myocarditis  and  its  acci- 
dents, the  therapeutical  measures  which  are  likely  to  prove  of 
any  avail  are  perhaps  indicated  by  the  symptoms  as  clearly  as  if 
the  diagnosis  were  practicable. 

1  Vide  page  1 16. 
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Bv  functional  disorder  of  the  heart  is  meant  disturlied  ac;tion 
occurring  independeutly  of  eitWr  iuflaiiimatory  or  organic  affec- 
tions. Tliese  affections  usually  involve  more  or  less  functional 
disorder,  but  the  latter  often  occurs  when  the  former  are  not 
present,  being  purely  dynamic,  or  pertaining  exclusively  to  llie 
vital  proj>ertiea  of  the  organ.  In  most  instances  the  disturbed 
action  of  the  heart  is  evidently  due  to  morbid  conditions  ideated 
elsewhere.  It  is  usually  symptomatic  of  either  blood-changes, 
or  aft'ections  of  the  nervous  system,  and,  not  infi-equently,  of 
both  conjoined.  These  morbid  conditions,  although  they  are 
independent  of  inflaTumiitiou  and  structural  lesions,  may,  ^eve^ 
theless,  be  RBsoeiated  with  the  latter.  It  is  a  fact  im^Kirtant  to 
lie  borne  in  mind,  that  disordered  function  of  the  heart,  in 
certain  cases  of  inflammatory,  and,  more  especially,  organic 
affections,  involves  the  same  morbid  conditions  which  often  exist 
independently  of  these  affections.  This  ia  a  practical  point 
which  will  be  again  referred  to.  The  subject  of  fuuctional 
disorder  of  the  heart  is  of  great  importance  in  a  practical  point 
of  view,  on  account  of  the  frequency  of  its  occurrence,  the 
anxiety  which  it  occasions,  and  the  liability  of  confoundiug  it 
with  organic  disease.  Of  the  persons  who  make  complaint  of 
symptoms  referable  to  the  heart,  a  large  majority  suffer  from 
fnnclional  disorder  only.  But  the  discrimination  of  functioual 
from  organic  affections  can  only  be  made  by  one  who  is  thor- 
oughly acquainted  with  the  subject.  The  inimeiise  importunue 
of  discriminating  correctly  ia  obvious,  when  it  is  cousidored  that 
structural  lesions  involve  more  or  leas  danger,  while  disorder  of 
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function,  although  often  in  a  high  degree  distressing,  very  rarely, 
if  ever,  proves  serious. 

Exclusive  of  the  affections  just  named,  functional  disorder  of 
the  heart  is  not  always  identical,  but  presents  certain  varieties 
in  different  cases.  In  the  mildest  form  of  disorder,  the  action 
of  the  heart  is  simply  increased  unduly  by  transient  exciting 
causes,  such  as  mental  emotions,  muscular  exorcise,  ingestion  of 
food  or  stimulants,  &c.  The  organ  is  morbidly  excitable,  but 
its  action  is  not  disturbed  to  an  extent  to  occasion  great  incon- 
venience or  annoyance. 

Persisting  inordinate  action  is  another  form  of  disorder.  I 
have  met  with  several  instances  in  which  the  heart  acted  with 
regular  rhythm,  but  with  abnormal  rapidity  and  force,  irrespec- 
tive of  any  exciting  causes,  the  excited  action  continuing  con- 
stantly for  days,  weeks,  and  even  months.  The  pulse  in  these 
instances  was  uniformly  frequent — from  110  to  120  i>er  minute. 
The  patients  were  conscious  of  an  undue  force  of  impulse  and 
intensity  of  the  heart-sounds  ;  it  was  difficult  for  them  to  with- 
draw their  attention  from  the  action  of  the  heart,  and  to  over- 
come a  conviction  of  the  existence  of  organic  disease.  This  is 
not  a  frequent  form  of  disorder.  It  is  observed  in  females  much 
oftener  than  in  males,  and  this  form  of  functional  disorder  is 
sometimes  associated  with  enlargement  of  the  thyroid  body, 
and  protuberance  of  the  eyeballs.* 

Certain  affections  which  have  been  already  considered  exem- 
plify different  forms  of  functional  disorder  of  the  heart.  These 
aflTections  are,  palpitation  with  exophthalmic  goitre,  sometimes 
called  Graves's  disease,  reduplication  of  the  sounds  of  the  heart, 
and  angina  pectoris.  In  the  arrangement  of  topics,  it  was  most 
convenient  to  treat  of  these  affections  directly  after  having 
treated  of  organic  diseases  of  the  heart,  although,  were  strict 
pathological  propriety  considered,  they  would  properly  be  em- 
braced in  this  chapter. 

As  commonly  presented  in  practice,  functional  disorder  occurs 
in  paroxysms,  and  the  rhythm  of  the  heart's  action  is  disturbed. 
Either  with  or  without  an  obvious  exciting  cause,  the  patient  is 
conscious  of  a  violent  beating  of  the  heart.  The  movements  of 
the  organ,  in  severe  cases,  are  tumultuous  and  extremely  irregu- 
lar ;  the  systolic  contractions  at  one  instant  following  in  rapid 

*  Vide  page  810. 
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succeasioii,  at  autpthtir  iuataiit  more  slowly,  and  intermilteiicj 
occurring  more  or  less  fretjiiently.  Tlie  patient  is  painfully  cod- 
Bcious,  not  only  of  the  morbid  intensity  of  the  action,  but  of  tlie 
rhythmical  diaturhnnce.  Absolute  repose  ia  necesdary.-  A  feel- 
ing of  impending  death  is  experienced.  Great  anxiety  and  ap- 
prehension nsnally  accompany  the  paroxysms,  especially  at  firet. 
The  terror  of  the  patient,  in  fact,  not  infrequently  eohances  coo-  i 
siderably  the  disorder.  Tlie  paroxysms  may  continue  for  a  ftw  | 
moments  only,  or  for  several  houi-s.  Their  severity  varies  mmb. 
in  different  oases.  In  mild  cases,  as  when  they  occur  iu  coo- 
nection  with  hysteria,  the  sense  of  disturbance  consists  in  flut- 
tering movements  referred  to  the  prwcordia.  As  regards  the 
recurrence  of  the  iiaroxysriis,  cases  vary  greatly,  Tht-y  may 
recur  at  short  intervals,  being  easily  provoked  by  various  cxcit' 
ing  causes,  and  occurring  spontaneously ;  or  they  may  take  place  ] 
at  periods  more  or  less  remote.  The  dieturbance  of  rhythm  in 
these  paroxysms  is  sometimes  so  great  that,  to  quote  thelu- 
guage  of  pereonitication  used  by  Bouillaud,  the  heart  seems  to 
be  atlected  with  a  species  of  insaniti/  {une  folic  tfirilable],  heatil^ 
at  random,  instead  of  with  that  regular,  definite  purpose  which 
Boems  almost  to  involve  a  motive  iu  its  healthy  action. 

Another  siiecies  of  paroxysm  is  characterized  by  irregnlarity 
and  intermissions,  without  increased  force  of  the  heart's  action, 
but,  on  tlie  contrary,  the  action  of  the  heart  may  be  quite  fecUa 
I  have  observed  these  paroxysms  to  occur  in  a  pereon  liable  to 
functional  disorder  of  the  hoartj  especially  on  exposure  to  oftW. 
during  fatigue  from  muscular  exertion,  ami  when  the  hnhittui 
time  of  taking  food  was  delayed.  This  variety  is  even  more 
diatressing  than  that  in  which  the  paroxysms  are  characteriwd  . 
by  violence  of  the  heart's  action.  The  feeling  of  impending 
death  is  rendered  more  vivid  by  a  tendency  to  syncope. 

Anollier  paroxysmal  variety  consists  in  a  sudden  mometitary 
disturbance,  which  is  either  an  intermission  or  apparently  a  trem- 
bling movement  of  the  heart,  occurring  at  rare  inter%'als,  "t 
more  or  less  frequently.  These  paroxysms,  until  the  mind  be- 
comes accustomed  to  them,  inspire  great  terror.  The  i«hcut 
feels,  after  they  ha\'e  passed,  as  if  he  had  just  escafied  auddiiu 
death,  and  this  feeling  often  causes  the  heart  to  heat  rapidly 
after  the  paroxysms  have  ceased.  After  a  time,  patients  become 
habituated  to  their  occurivuce,  aud  they  occasion  much  Icai  ap- 
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prehension.    I  have  met  with  a  great  number  of  persons  who 
have  been  subject  to  them  for  many  years. 

Intermittency  of  the  heart's  action,  as  a  variety  of  functional 
disorder,  is  to  be  discriminated  from  intermittency  existing  as 
a  congenital  or  an  acquired  peculiarity  of  the  heart's  action. 
In  some  persons  the  occurrence  of  intermissions,  at  either  regu- 
lar or  irregular  intervals,  is  natural ;  and  they  sometimes  become 
habitual  after  middle  age  without  denoting  disease,  and  the 
person  is  not  conscious  of  their  occurrence.  False  intennissions 
are  also  to  be  distinguished  from  true  intermittency.  Inter- 
missions are  said  to  be  false  when,  at  either  regular  or  irregular 
intervals,  the  force  of  the  ventricular  contraction  is  not  sufficient 
to  produce  a  radial  pulsation.  The  pulse  intermits,  but  there  is 
no  actual  intermission  of  the  heart's  action.  If  auscultation  be 
practised,  the  first  or  systolic  sound  is  found  to  be  comparatively 
weak  when  the  pulse  intermits.  In  a  preceding  chapter  I  have 
introduced  two  cases  in  which  a  false  intermission  occurred  in 
regular  alternation  with  a  ventricular  systole  represented  by 
the  radial  pulse. 

The  foregoing  are  the  varied  forms  under  which  functional 
disorder  has  presented  itself  in  my  own  clinical  experience. 
Different  varieties,  however,  are  frequently  associated  in  the 
same  case.  All  the  forms  are  commonly  embraced  under  the 
name  palpitation.  They  are  also  called,  in  distinction  from  in- 
flammation and  structural  lesions,  inorganic  affections  of  the 
heart.  As  before  remarked,  functional  disorder,  in  general, 
depends  on  morbid  conditions  seated  elsewhere  than  in  the 
heart.  These  causative  conditions  are  by  no  means  the  same  in 
all  cases.  A  correct  appreciation  of  the  pathological  relations 
of  the  disturbed  cardiac  action  in  individual  cases  is  essential 
with  reference  to  appropriate  treatment.  To  tliese  relations 
attention  will  now  be  directed. 


PATHOLOGICAL  RELATIONS  AND  CAUSATION  OP  FUNCTIONAL  DISORDER 

OP   THE  HEART. 

Of  the  different  morbid  conditions  on  which  functional  dis- 
order of  the  heart  is  dependent,  clinical  observation  shows  the 
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most  importaut  to  be  plethora,  ancemia,  derangement  of  the 
nervous  synteiu  induced  hy  various  caoees,  dyspepsia,  and  the 
gouty  diathesis. 

In  the  fondition  known  as  plethora,  in  which  the  hlood  is  ab- 
normally rich  in  red  glohules,  and  perhaps,  in  excess  as  regards 
quantity,  the  heart  appears  to  be  overtasked  and  over-stimu- 
lated, and  becomes,  in  consequence,  morbidly  irritable.  Func- 
tional disorder,  thus  induced,  is  characterized  by  violence  of 
action,  without  much,  if  any,  disturbance  of  rhythm.  Palpita- 
tion may  be  the  first  symptom  of  the  plethoric  condition,  which 
awakens  the  anxiety  of  the  patient  resj>ecting  the  state  of  his 
health.  His  attention  is  usually  at  once  concentrated  on  tho 
heart,  and  he  is  fearful  of  organic  disease.  Cases  which  fall 
under  this  head  are  presented  in  persons  who  have  altered  theif 
modeof  life,  exchanging  habits  of  physical  activity  forsedeotsry 
pursuits  or  luxurious  leisure.  Students  coming  from  the  farm 
or  workshop,  men  of  business  retiring  to  live  in  ease,  and  aS 
who,  in  addition  to  indolence,  cultivate  the  pleasures  of  tin 
table,  are  liable,  among  other  evils,  to  suffer  from  functional 
disorder  of  the  heart  incident  to  plethora.  These  cases  are  to 
he  discriminated,  with  reference  to  the  proper  treatment,  froia 
othere  in  which  the  pathological  relations  are  quite  different. 

Cases  of  functional  disorder  are  much  oftoner  met  with  in 
connection  with  a  condition  the  opposite  of  plethora,  namely, 
amentia.  It  is  rare  for  well-marked  anB?mia  to  exist  without 
more  or  less  disturbance  of  the  heart's  action.  Cases  hclonging 
to  this  class  occur  vastly  oftener  among  females  than  males, 
antemia  being  as  infrequent  with  the  latter,  as  it  is  common  witb 
the  former.  Antemia  being  produced  by  hemorrhages,  louco^ 
rhcca,  frequent  cliildbearing,  prolonged  lactation,  &c.,  the  fatte- 
tional  disonler  of  the  heart  will,  of  course,  in  individual  cast*, 
be  referable  to  one  or  more  of  these  ulterior  pathological  relt 
tione,  the  aniemia,  however,  being  the  intervening  L-ansative 
condition.  But  the  degree  of  disorder  is  not  always  pmpo^ 
tionate  to  the  ansemia,  being  sometimes  slight  when  the  aniPini' 
state  is  marketl,  and,  conversely,  severe  in  some  cases  in  which 
the  latter  is  scarcely  appreciable.  AuFcmia  giving  rise  to  a  mul- 
titude of  morbid  effects,  in  addition  to  disturbance  of  the  heart '( 
action,  more  or  less  of  these  are  asst^iciated  with  the  latter. 
Patients  with  functional  disorder  de]>endent  on  anecniia  will  Iw 
likely  to  present  as  symptoms,  either  coexisting  or  developed  is 
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saccession,  coldness  of  the  extremities,  cephalalgia,  intercostal 
neuralgia,  and  neuralgic  aftections  in  different  situations,  de- 
pression of  spirits,  &c.  Of  all  the  associated  morbid  effects  of 
ansemia,  the  cardiac  disorder  often  occasions  the  most  annoyance 
and  anxiety.  The  fear  of  organic  disease  and  of  sudden  death 
is  added  to  the  distress  which  belongs  intrinsically  to  the  dis- 
order. In  cases  of  marked  anaemia,  patients  are  frequently  sup- 
posed to  labor  under  organic  disease  of  the  heart  by  those  who 
trust  exclusively  to  symptomatic  phenomena  in  diagnosis.  The 
symptoms,  in  fact,  sometimes  point  strongly  to  the  existence  of 
organic  disease.  Not  infrequently,  palpitation  is  excited  by  the 
slightest  exertion ;  dyspnoea  is  experienced ;  pain  or  uneasiness 
is  referred  to  the  pnecordia ;  the  countenance  is  morbid,  and, 
occasionally,  the  hydremic  condition  of  the  blood  leads  to  cedema 
and  anasarca.  I  have  met  with  several  instances  in  which  all 
the  symptoms  of  advanced  organic  disease  of  the  heart  were 
simulated  by  the  morbid  effects  of  anaemia  induced  by  prolonged 
lactation  and  other  causes.  The  importance  of  a  correct  diag- 
nosis, as  regards  the  prognosis  and  treatment,  in  these  cases,  is 
truly  immense. 

Derangement  of  the  nervous  system  is  doubtless  the  immediate 
cause  of  cardiac  disorder  in  cases  of  anaemia.  The  morbid  con- 
dition of  the  blood  leads  to  disturbance  of  the  heart's  action 
through  the  intervention  of  the  nervous  system.  But  the  latter 
may  be  deranged  and  functional  disorder  of  the  heart  produced 
by  various  causes,  irrespective  of  anaemia.  Cases  of  hysterical 
palpitation  come  under  this  head.  Hysteria  is  frequently,  but 
by  no  means  invariably,  associated  with  anaemia.  It  occurs  in 
the  plethoric.  Functional  disorder  of  the  heart  is  one  of  the 
commonest  of  the  varied  phenomena  included  under  the  name 
hysteria.  Disturbed  action  of  the  heart  is  often  a  prominent 
feature  of  the  hysterical  condition.  Various  morbid  agencies 
induce  a  state  of  nervous  derangement,  of  which  functional  dis- 
order of  the  heart  is  a  distressing  manifestation.  Venereal  ex- 
cesses and  the  solitary  vice  are  frequent  causes.  In  the  endeavor 
to  trace  this  and  other  effects  of  derangement  of  the  nervous 
system  to  their  source,  the  practitioner  should  not  omit  inquiries 
as  to  sexual  indulgence  in  the  married,  for  there  are  persons  who 
appear  to  think  that  any  amount  of  legitimate  indulgence  is 
physically  innocent;  and  when  questioned,  will  confess  to  having 
practised  one  or  more  acts  of  coition  daily  for  a  series  of  years. 
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The  excessive  uee  of  tobacco  is  another  cause  of  nervous  dera 
ment  giving  rise  to  fanctional  liiaorder  of  the  heftrt.  This  m  s 
frequent  causo.  Many  perBonH  are  led  by  their  experieni'O  to 
observe  that  after  an  unusual  indulgence  in  this  luxury,  tliey 
are  apt  to  suffer  from  palpitation,  and  the  disorder  is  sometimofl 
removed  hy  simply  diBcnntinuing  this  indulgence.  Strong  tea  in 
eorae  pL'raoiis  occasions  aovere  parosysma  of  palpitation.  Htokes 
has  cited  several  striking  illustrations,'  Strong  coftce  induces 
this  etiect  in  certain  conditions  of  the  system,  or  in  consequence 
of  a  peculiarity  of  constitution.  Excessive  mental  exercise  and 
protracted  vigilance  belong  in  this  category ;  and,  more  than  all, 
long-continued  anxiety  or  distress  of  mind.  In  a  pretty  large 
projiortion  of  the  cases  of  functional  disorder  of  the  heart,  it  ia 
traceable  to  nervous  deranffenient  induced  by  mental  causes. 
Persona  are  especially  prone  to  this  disorder  who  are  so  Cfineti- 
tnteti  that,  whatever  may  be  the  circumstances  surrounding 
them,  they  are  constantly  anxious  and  worried.  In  persona  DOt 
thus  unhappily  constituted,  the  disorder  may  originate  in  the 
severe  afliictions,  calamities,  and  disappoint nieuts  to  which  Ira- 
nian life  is  exposed.  Whatever  may  he  the  causes  indiinng 
that  derangement  of  the  nervous  system  which  leada  to  dis- 
turbed action  of  the  heart,  mental  depression  is  generally  B 
pmmineut  symptom.  The  conviction  of  the  existence  of  organic 
disease  is  often  with  great  dilticulty  removed.  The  patient 
sometimes  persists  in  this  conviction  in  spite  of  the  strongest 
assurances  of  the  physician.  His  attention  is  occupied  inuoli  of 
the  time  in  watciiing  the  action  of  the  heart.  He  acquire*  the 
habit  of  feeling  the  pulse  or  the  beating  in  tlie  prwcordial  region. 
He  lives  in  daily  apprehension  of  sudden  death.  This  tnil.f 
pitiable  condition  tends,  in  no  small  degree,  to  aggravate  the 
nervous  derangement,  and  thus  reacts  on  the  cardiac  disorder. 
Every  one  who  has  been  brought  much  into  contact  with  »ta- 
dents  of  medicine,  must  have  been  led  to  remark  the  frequency 
with  which  they  imagine  themselves  to  be  atlccted  with  dtsesw 
of  the  heart.  The  study  of  the  diseases  of  this  organ  tends  W 
direct  attention  to  the  subject  and  excite  their  fears,  if,  from 
any  cause  or  combination  of  caufees,  functional  disorder  is  pn^ 
duc«d ;  and  the  dread  of  these  diseases  seems,  in  so 


t  SLokcB  devotes  h  section  to  "  Dielurbanop  of  lbs  heart  mused  by  llw  n*  >f 
B."     Vidt  On  Diseiues  of  tha  Heart  and  Aorta,  Am.  ad.,  p.  538. 
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to  be  alone  sufficient  to  induce  disturbed  action  of  the  organ- 
A  iixed  belief  that  the  heart  is  diseased  is  one  of  the  commonest 
of  the  delusions  incident  to  melancholia  and  hypochondriasis. 

Disorder  of  the  heart  often  accompanies  dyspeptic  ailments. 
Paroxysms  of  palpitation  are  frequently  referable  to  a  fit  of  in- 
digestion. The  latter  may  be  the  immediate  determining  cause 
in  oases  in  which  the  disorder  involves  other  causative  condi- 
tions than  dyspepsia.  Dyspeptic  ailments,  in  fact,  in  a  large 
proportion  of  cases,  proceed  from  derangement  of  the  nervous 
system,  induced  especially  by  mental  distress  or  anxiety;  and  it 
is  not  easy  to  say,  under  these  circumstances,  to  what  extent 
the  cardiac  disorder  is  dependent  on  a  morbid  condition  of  the 
stomach.  Dyspeptics  who  sutter  from  disturbed  action  of  the 
heart  are  apt  to  insist  perseveringly  on  the  existence  of  organic 
disease,  and  to  cherish  the  most  gloomy  forebodings.  They  fall 
into  the  baneful  habit  of  watching  the  action  of  the  heart  by 
placing  the  hand  over  the  praicordia  or  on  the  pulse,  and  listen- 
ing, at  night,  to  the  cardiac  sounds.  Under  these  circumstances 
they  find  evidence  of  disorder,  because  the  anxious  expectation 
of  finding  it  is  often  suflicient  to  produce  it. 

The  accumulation  of  gas  in  the  stomach,  when  other  dyspeptic 
symptoms  are  not  present,  seems  often  to  produce  or  increase 
cardiac  disorder.  This  may  be  owing  to  mechanical  pressure 
upon  the  heart.  Patients  suftering  under  paroxysms  of  palpita- 
tion fretiuently  make  voluntary  ettbrts  to  expel  wind  from  the 
stomach  by  belching,  and  express  relief  when  they  succeed  in 
these  efforts.  Carminative  remedies,  in  many  instances,  are 
useful  in  this  way.  Gastric  distension,  in  many  cases  of  hyste-  . 
ria,  aggravates  the  symptoms  referable  to  the  heart. 

The  gouty  diathesis  involves  a  liability  to  functional  disorder 
of  the  heart.  Paroxysms  are  apt  to  precede  other  manifesta- 
tions of  this  diathesis,  occurring  before  any  aftection  of  the 
joints  takes  place,  and  perhaps  ceasing  to  recur  after  the  latter 
becomes  established.  Palpitation  is  sometimes  a  premonition 
of  an  approaching  fit  of  gout.  It  may  occur  also  in  the  inter- 
vals between  the  gouty  attacks.  The  disorder,  in  persons  sub- 
ject to  gout,  may  be  due  to  other  morbid  conditions — for  exam- 
ple, plethora;  but  it  is  reasonable  to  conclude,  from  the  relations 
often  observed  to  exist  between  the  disturbed  action  of  the 
heart  and  the  arthritic  attacks,  that  the  former  arises  from  the 
accumulation  in  the  blood  of  the  poisonous  agent — supposed  to 
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Le  lithic  acid — which  givea  rise  to  tlie  latter,  Thia  view  of  tbe 
pathology  has  an  obvious  practical  bearing  on  the  managpniKiil. 

Other  pathological  relations  of  functional  disorder  of  the  hoart 
have  been  noticed  by  clinical  observers.  It  occura  daring  con- 
valeeceuce  I'rom  fevers.  I'ei'sons  affected  with  dcforniitie&  of 
the  chest  seem  to  be  more  liable  to  it.  Corrigan  and  Forget 
have  noticed  its  frequent  occurrence  in  young  persouB  wben 
growth  ia  uunsuallj  rapid.  It  is,  apparently,  sometimea  induced 
by  excessive  muscutar  exercise.  An  abnormally  small  siee  of 
the  heart  has  been  supposed  to  contribute  to  its  prmluction.  It 
is  probable,  however,  that,  when  developed  under  these  and 
other  circumstancea  wliieh  might  be  added,  the  immediate  aitt- 
sative  conditions  are  included  under  the  several  classes  whidi 
have  been  noticed,  consisting  of  abnormal  changes  pertaiuing 
to  the  blood,  or  derangement  of  the  nervous  system  induced  hj 
various  morbid  agencies,  or  disturbing  influences,  tranumitt^ 
by  synipalby,  from  other  organs. 

Dr.  Henry  IJartshorne  has  described  a  form  of  fanctlooal  di»- 
order,  observed  by  him  among  soldiers  in  the  late  civil  war  in 
this  country,  which  he  calls  "  muscular  exhaustion  of  the  heart" 
This  form  of  disorder  was  characterized  by  rapidity  and  fuhicM 
of  the  heart's  action  while  the  patient  was  at  rest,  ami  great 
acceleration  on  the  slightest  exertion.  It  was  not  attribntable 
to  antemia,  the  use  of  tobacco,  or  any  of  the  usnal  causes  of 
functional  disorder,  but,  ih  the  opinion  of  Dr.  Ilartshorne.  to 
long-continued  over-exertion,  with  deficiency  of  rest,  and  ofttn 
of  nourishment.  To  these,  perhaps,  should  Ire  added,  the  menUl 
excitement,  anxiety,  and  inquietude,  which  must  be  incident 
to  very  active  service  in  the  field  when  soldiers  have  recently 
entered  the  army  from  civil  life.  The  functional  disorder  in 
these  cases  was  long  protracted.  After  several  mouiha  of  rust 
and  treatment  in  hospitals,  patients  improved,  but  did  not  «■ 
cover  sufficiently  to  return  to  active  field  duty.  A  (umilnr  fonu 
of  functional  disorder,  occurring  among  soldiei-s  during  the  w»r, 
has  beeu  described  by  Prof.  Alfred  Stille,'  ilarlshonie  atat* 
that  this  atiectiou  was  commonly  known,  among  hospital  wt- 
geons,  as  the  "  trotting  heart." 

There  is  a  marked  ditierence  among  different  persons  in  health 

■  Vule  Addreu  before  Ihe  riiiludeljiliia  County  MedJcnl  Bocietf ,  deliTvred  TA- 
luiTjr  Ulb,  ieU3. 


J 


CAUSES    OF    FUNCTIONAL    DISORDER,  465 

as  regards  the  excitability  of  the  heart.  This  is  shown  by  the 
fact  that  there  is  a  wide  diflerence  in  the  degree  of  transient 
palpitation  produced  in  different  liealthy  persons  by  the  same 
amount  of  emotional  excitement,  physical  exercise,  or  ingested 
stimulants.  Some  persons  liave  naturally  so  much  excitability 
of  this  organ,  that  they  may  be  said  to  have  ''irritable  hearts;" 
and  this  peculiarity  renders  them  more  prone  to  the  production 
and  the  persistence  of  functional  disorder. 

An  interesting  inquiry,  arising  in  connection  with  the  causa- 
tion and  pathological  relations  of  functional  disorder  of  the  heart, 
relates  to  the  different  nerves  through  wliich  the  morbific  agen- 
cies may  exert  their  effects  ?  The  innervation  of  the  heart  is 
derived,  in  part.,  from  the  ganglionary  or  sympathetic  system, 
and  partlj'  from  the  pneumogastric  nerves.  Physiological  re- 
Bearclies  seem  to  show  tliat  for  its  active  force  the  heart  is  de- 
pendent on  the  cardiac  ganglions  and  the  plexus  of  nerves  with 
which  they  are  connected,  the  question  whether  the  iimervation 
maintaining  this  active  force  originates  in  tlie  ganglions  or  is 
due  to  a  venous  influx  from  without  the  heart,  being  suhjudice. 
That  tlie  function  of  the  pneumogastrics,  as  regards  the  heart, 
is  to  regulate  its  action,  appears  to  be  established.  The  latter 
presides  especially  over  the  rhythm  of  the  heart's  movements. 
It  is  probable  that  morbific  agencies  giving  rise  to  functional 
disorder  may  affect  separately  these  two  sources  of  the  innerva- 
tion of  the  heart.  Causes  which  simply  increase  the  frequency 
and  force  of  the  heart's  action,  with  little  or  no  disturbance  of 
rhythm,  for  example,  plethora,  it  may  be  supposed,  act  through 
the  sympathetic  system ;  on  the  other  hand,  causes  which  occa- 
sion esfKJcially  disturbance  of  rhythm,  it  may  be  supposed,  act 
through  the  pneumogastrics.  The  irregularity,  feebleness,  and 
interniittency  which  characterize  the  disorder  in  certain  cases 
are  analogous  to  the  effects  of  dividing  the  pneumogastrics  in 
experiments  upon  animals.  Certain  morbific  agencies,  namely, 
anremia,  toxremia,  and  mental  depression,  probably  produce  their 
effects  chiefly  through  the  pneumogastrics.  Not  infrequently, 
however,  the  characters  of  the  functional  disorder  show  morbific 
influences  througii  both  sources  of  innervation ;  that  is,  the  force 
of  the  heart's  action  is  increased,  and  the  rhvthm  of  its  move- 
ments  is  also  disturbed.  Most  of  the  causes  of  functional  dis- 
order probably  act  primarily  upon  the  nervous  centres ;  but  in 
some  cases,  for  example,  when  the  disorder  dejiends  on  dyspepsiay 
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a  morljid  influence  is  transniitte<l  to  the  norvoua  centre,  and  i» 
fleeted  upon  the  heiirt. 


SYMPTOMS    ASSOCIATED  WITH    FUNCTIONAL  DISORDER    OF    TUB    DKABfi 


d  »       I 


The  eymptomatic  phenomena  in  cases  of  functional  disorder, 
aside  from  those  referable  directly  to  the  heart,  ditter  according 
to  its  variouB  pathological  relations  and  causes,  As80ciftl«d 
with  plethora,  it  is  accompanied  by  ayniptonis  denoting  vascular 
fulness,  such  as  a  strong  pulse,  a  6u8lied  face,  cephalalgia  from 
determination  of  blood  to  the  brain,  4c.  In  connection  witli 
auEcmia,  the  attendant  phenomena  indicate  feebleness  of  the 
cireulatioD ;  the  lips  are  pallid,  the  pulse  small  and  quick,  the 
extremities  cold,  &c.  Dependent  ou  certain  derangements  of 
the  nervous  system,  it  forms,  in  some  cases,  one  of  the  laallt- 
farious  elements  of  Listeria;  in  otlier  cases,  hypochondriiutit 
melancholia,  and  other  symptoms  referable  to  this  system,  art 
prominent.  As  incidental  to  dyspepsia,  it  is  conjoined  wiA 
notal)le  disorder  of  the  digestive  functions.  Occurring  in  pa* 
sons  subject  to  gout,  it  is  either  combined  or  it  alternates  with 
the  varied  ailments  incident  to  this  diathesis.  These  di%'ereified 
phenomena  are  not  properly  symptoms  of  the  cardiac  disorder, 
but  pertain  to  the  difierent  morbid  conditions  which  give  ri« 
to  it.  And,  in  fact,  as  already  stated,  functional  disorder  of 
the  heart  is  merely  a  symptom  of  tliese  morbid  conditions,  and 
not  entitled  strictly  to  he  considered  as  a  cardiac  afiectJon. 
There  are  certain  points,  however,  pertaining  to  symptom*- 
tology,  which  are  of  imimrtance  in  discriminating  functional 
disoriler  from  organic  disease.  These  it  will  be  most  convenient 
to  notice  in  connection  with  the  subject  of  diagnosis. 


PHYSICAL   SIGNS   OF   FITSCTIONAL   DISOBDKR   OF   TUB   HEART. 


Physical  exploration  will  be  seen  more  fully  under  the  head 
of  diagnosis  to  be  of  immense  value  in  cases  of  functional  di* 
order  of  the  heart,  as  showing  the  absence  of  the  aigns  of  in- 
flammatory and  organic  allectionB,  The  information  whiet  it 
affords  is  not  less  positive  than  if  there  were  certain  signs  chap 
.acteristic  of  functional  disorder.    The  results  of  physical  e 
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succession,  coldness  of  the  extremities,  cephalalgia,  intercostal 
neuralgia,  and  neuralgic  aftections  in  different  situations,  de- 
pression of  spirits,  &c.  Of  all  the  associated  morbid  eftects  of 
anaemia,  the  cardiac  disorder  often  occasions  the  most  annoyance 
and  anxiety.  The  fear  of  organic  disease  and  of  sudden  death 
is  added  to  the  distress  which  belongs  intrinsically  to  the  dis- 
order. In  cases  of  marked  ancemia,  patients  are  frequently  sup- 
posed to  labor  under  organic  disease  of  the  heart  by  those  who 
trust  exclusively  to  symptomatic  phenomena  in  diagnosis.  The 
symptoms,  in  fact,  sometimes  point  strongly  to  the  existence  of 
organic  disease.  Xot  infrequently,  palpitation  is  excited  by  the 
slightest  exertion;  dyspnoea  is  experienced ;  pain  or  uneasiness 
is  referred  to  the  prsecordia ;  the  countenance  is  morbid,  and, 
occasionally,  the  hydraemic  condition  of  the  blood  leads  to  oedema 
and  anasarca.  I  have  met  with  several  instances  in  which  all 
the  symptoms  of  advanced  organic  disease  of  the  heart  were 
simulated  by  the  morbid  ettects  of  ansemia  induced  by  prolonged 
lactation  and  other  causes.  The  importance  of  a  correct  diag- 
nosis, as  regards  the  prognosis  and  treatment,  in  these  cases,  is 
truly  immense. 

Derangement  of  the  nervous  system  is  doubtless  the  immediate 
cause  of  cardiac  disorder  in  cases  of  ansemia.  The  morbid  con- 
dition of  the  blood  leads  to  disturbance  of  the  heart's  action 
through  the  intervention  of  the  nervous  system.  But  the  latter 
may  be  deranged  and  functional  disorder  of  the  heart  produced 
by  various  causes,  irrespective  of  anaemia.  Cases  of  hysterical 
palpitation  come  under  this  head.  Hysteria  is  frequently,  but 
by  no  means  invariably,  associated  with  anaemia.  It  occurs  in 
the  plethoric.  Functional  disorder  of  the  heart  is  one  of  the 
commonest  of  the  varied  phenomena  included  under  the  name 
hysteria.  Disturbed  action  of  the  heart  is  often  a  prominent 
feature  of  the  hysterical  condition.  Various  morbid  agencies 
induce  a  state  of  nervous  derangement,  of  which  functional  dis- 
order of  the  heart  is  a  distressing  manifestation.  Venereal  ex- 
cesses and  the  solitary  vice  are  frequent  causes.  In  the  endeavor 
to  trace  this  and  other  effects  of  derangement  of  the  nervous 
system  to  their  source,  the  practitioner  should  not  onut  inquiries 
as  to  sexual  indulgence  in  the  married,  for  there  are  persons  who 
appear  to  think  that  any  amount  of  legitimate  indulgence  is 
physically  innocent;  and  when  questioned,  will  confess  to  having 
practised  one  or  more  acts  of  coition  daily  for  a  series  of  years. 


FritCTIOSAL    DISORDER    OF    TUB    nEATlT. 


The  exccBsive  use  of  tobacco  is  another  cause  of  nervous  derange- 
nient  giving  PiHe  to  functional  disorder  of  the  heart.  Tliis  is  t 
frequent  cause.  Manj  persons  are  led  by  their  experience  W 
observe  that  after  an  unusual  indulgence  in  this  luxury,  th*T 
are  apt  to  suffer  from  palpitation,  and  tlie  disorder  is  sometimes 
removed  by  simply  discontiauing  this  indulgence.  Strong  tea  in 
Bouie  persons  occasions  severe  paroxysms  of  palpitation.  Hu>kes 
has  cited  several  striking  illustrations.'  Strong  coffee  iudncM 
this  effect  in  certain  cnnditiona  of  the  system,  or  in  conseqntnoe 
of  a  peculiarity  of  constitution.  Excessive  mental  exeroine  and 
protracted  vigilance  belong  in  this  category ;  and,  more  than  all. 
long-continued  anxiety  or  distress  of  mind.  In  a  pretty  large 
projiortion  of  the  cases  of  functional  disorder  of  the  heart,  it  ie 
traceable  to  nervons  derangement  induced  by  nientai  canses. 
Persons  are  especially  prone  to  this  disorder  who  are  no  consti- 
tuted that,  whatever  may  be  the  circumstances  surrounding 
them,  they  are  constantly  anxious  and  worried.  In  porsoiift  not 
thus  unhappily  constituted,  the  disorder  may  originate  in  the 
severe  afflictions,  calamities,  and  disappointments  to  which  bn- 
man  life  is  exposed.  Whatever  may  be  the  causes  inducing 
that  derangement  of  the  nervous  system  which  lca<lB  to  dis- 
turbed action  of  the  heart,  mental  depression  ia  generally  » 
prominent  symptom.  The  conviction  of  the  existence  of  organic 
disease  is  often  with  great  difficulty  removed.  The  patient 
sometimes  persists  in  this  conviction  in  spite  of  the  strongest 
assurances  of  the  physician.  His  attention  ia  occupied  mui^h  of 
the  time  in  watching  the  action  of  the  heart,  lie  actjuirea  tlw 
habit  of  feeling  the  pulse  or  the  beating  in  the  prJBCordia!  regicm. 
lie  lives  in  daily  apprehension  of  sudden  death.  This  truly 
pitiable  condition  tends,  in  no  small  degree,  to  aggravate  tie 
nervous  derangement,  and  thus  reacts  on  the  cardiac  disorder. 
Every  one  who  has  been  brought  much  into  contact  with  stu- 
dents of  medicine,  must  have  been  led  to  remark  the  frequency 
with  which  they  imagine  themselves  to  be  affected  with  diaeaw 
of  the  heart.  The  study  of  the  diseases  of  this  organ  tends  to 
direct  attention  to  the  subject  and  excite  their  fears,  if,  from 
any  cause  or  combination  of  canto),  functional  disorder  is  pro- 
duced ;  and  the  dread  of  these  diseases  seems,  in  some  instanne. 


■  StokKB  devotes  h  section  to  "  Disturbance  of  the  henrt  iMuaed  by  tba  mc  tt 
tea."     Vide  On  Uiseuia  of  the  Heart  and  AortA,  Am.  ed.,  p.  &))3. 
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to  be  alone  sufficient  to  induce  disturbed  action  of  the  organ- 
A  iixed  belief  that  the  heart  is  diseased  is  one  of  the  commonest 
of  the  dehisions  incident  to  melancholia  and  hj'pochondriasis. 

Disorder  of  the  heart  often  accompanies  dyspeptic  ailments. 
Paroxysms  of  jmlpitation  are  frequently  referable  to  a  fit  of  in- 
digestion. The  latter  may  be  the  immediate  determining  cause 
in  oases  in  which  the  disorder  involves  other  causative  condi- 
tions than  dyspepsia,  ©jf^speptic  ailments,  in  fact,  in  a  large 
projwrtion  of  cases,  proceed  from  derangement  of  the  nervous 
system,  induced  especially  by  mental  distress  or  anxiety;  and  it 
is  not  easy  to  say,  under  these  circumstances,  to  what  extent 
the  cardiac  disorder  is  dependent  on  a  morbid  condition  of  the 
stomach.  Dyspeptics  who  suffer  from  disturbed  action  of  the 
heart  are  apt  to  insist  perseveringly  on  the  existence  of  organic 
disease,  and  to  cherish  the  most  gloomy  forebodings.  They  fall 
into  the  baneful  habit  of  watching  the  action  of  the  heart  by 
placing  the  hand  over  the  praicordia  or  on  the  pulse,  and  listen- 
ing, at  night,  to  the  cardiac  sounds.  Under  these  circumstances 
they  find  evidence  of  disorder,  because  the  anxious  expectation 
of  finding  it  is  often  sufiicient  to  produce  it. 

The  accumulation  of  gas  in  the  stomach,  when  other  dj'speptic 
symptoms  are  not  present,  seems  often  to  produce  or  increase 
cardiac  disorder.  This  may  be  owing  to  mechanical  pressure 
upon  the  heart.  Patients  suftering  under  paroxysms  of  palpita- 
tion frecjuently  make  voluntary  ettbrts  to  expel  wind  from  the 
stomach  by  belching,  and  express  relief  when  they  succeed  in 
these  eftbrts.  Carminative  remedies,  in  many  instances,  are 
useful  in  this  way.  Gastric  distension,  in  many  cases  of  hyste-  . 
ria,  aggravates  the  synjptoms  referable  to  the  heart. 

The  gouty  diathesis  involves  a  liability  to  functional  disorder 
of  the  heart.  Paroxysms  are  apt  to  precede  other  manifesta- 
tions of  this  diathesis,  occurring  before  any  aftection  of  the 
joints  takes  place,  and  jxjrhaps  ceasing  to  recur  after  the  latter 
becomes  established.  Palpitation  is  sometimes  a  premonition 
of  an  approaching  fit  of  gout.  It  may  occur  also  in  the  inter- 
vals between  the  gouty  attacks.  The  disorder,  in  persons  sub- 
ject to  gout,  may  be  due  to  other  morbid  conditions — for  exam- 
ple, plethora;  but  it  is  reasonable  to  conclude,  from  the  relations 
often  observed  to  exist  between  the  disturbed  action  of  the 
heart  and  the  arthritic  attacks,  that  the  former  arises  from  the 
accumulation  in  the  blood  of  the  poisonous  agent — supposed  to 
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lie  lithic  add — which  givee  rise  to  the  latter.     This  view  of  tie 
pathology  haa  an  obvious  practical  bearing  on  the  managouieiiL 

Other  pathological  relations  of  functional  disorder  of  the  heart 
have  been  noticed  by  clinical  observers.  It  occurs  during  con- 
valeBceuce  from  fevera.  Persons  afliicted  with  deformities  of 
the  cheet  seem  to  be  more  liable  to  it.  Corrigan  aud  For^ 
have  noticed  its  frequent  occurrence  in  young  persons  wben 
growth  is  unusually  rapid.  It  ia,  apparently,  sometimes  induced 
by  excessive  niuacnlar  exercise.  An  abnomially  small  size  of 
the  heart  has  been  supposed  to  contribute  to  its  production.  It 
is  probable,  however,  that,  when  developed  under  tliose  aiid 
other  circumstances  wliich  might  be  added,  the  immediate  cau- 
sative conditions  are  included  under  the  several  claeees  wlicfa 
have  been  noticed,  consisting  of  abnormal  changes  pertaining 
to  the  blood,  or  derangement  of  the  nervous  system  induced  bj 
various  morbid  agencies,  or  disturbing  influences,  transm'Utedi 
by  sympathy,  from  other  organs. 

I)r.  Henry  Ilartsborne  has  described  a  form  of  functional  dis- 
order, observed  by  him  among  soldiers  in  the  late  civil  war  in 
this  country,  which  he  calls  "  muscular  exhaustion  of  the  heart."    I 
This  form  of  disorder  was  characterized  by  rapidity  and  fulness    | 
of  the  heaj't's  action  while  the  patient  was  at  rest,  and  great    i 
accelei'atiou  on  the  slightest  exertion.     It  was  not  attributable   ] 
to  aniemia,  tlie  use  of  tobacco,  or  any  of  the  usual   causes  of   I 
functional  disorder,  but,  ili  the  opinion  of  Dr,  llartshorue,  to    , 
long-continued  over-exertion,  with  deficiency  of  rest,  aud  ofteo 
of  nourishment.     To  these,  perhups,  should  be  added,  the  mental 
excitement,  anxiety,  and  inquietude,  which  must  be  incidenl 
to  very  active  service  in  the  tield  when  soldiers  have  recently 
entered  the  army  from  civil  life.     The  functional  disoixler  in 
these  cases  was  long  protracted.     After  several  mouths  of  rest 
and  treatment  in  hospitals,  patients  improved,  hut  did  not  re- 
cover sufficiently  to  return  to  active  field  duty.     A  ^milar  fomi 
of  functional  disorder,  occurring  among  soldiers  during  the  war. 
has  been  described  by  Prof.  Alfred  Still6.'     Ilartshorne  statee 
that  this  affection  was  contmouly  known,  among  hospitkl  si* 
geons,  as  the  "trotting  heart." 

There  is  a  marked  ditierence  among  diflerent  persons  in  bettlUi 

1  F>W«  Addretaberore  tbe  Fhiludclphia  Caunly  Uudical  Societj,  d«lir«redVf^ 
ru»jrlllb,  1803. 
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as  regards  the  excitability  of  the  heart.  This  is  shown  by  the 
fact  that  there  is  a  wide  diflerence  in  the  degree  of  transient 
palpitation  produced  in  different  healthy  persons  by  the  same 
amount  of  emotional  excitement,  physical  exercise,  or  ingested 
stimulants.  Some  persons  liave  naturally  so  much  excitability 
of  this  organ,  that  they  may  be  said  to  have  "irritable  hearts;" 
and  this  peculiarity  renders  them  more  prone  to  the  production 
and  the  persistence  of  functional  disorder. 

An  interesting  inquiry,  arising  in  connection  with  the  causa- 
tion and  pathological  relations  of  functional  disorder  of  the  heart, 
relates  to  the  different  nerves  through  which  the  morbific  agen- 
cies may  exert  their  effects?  The  innervation  of  the  heart  is 
derived,  in  part-,  from  the  ganglionary  or  sympathetic  system, 
and  partly  from  the  pneumogastric  nerves.  Physiological  re- 
searclies  seem  to  show  that  for  its  active  force  the  heart  is  de- 
j>endent  on  the  cardiac  ganglions  and  the  plexus  of  nerves  with 
which  they  are  connected,  the  question  whether  the  innervation 
maintaining  this  active  force  originates  in  the  ganglions  or  is 
due  to  a  venous  influx  from  without  the  heart,  being  suhjudice. 
That  the  function  of  the  pneumogastrics,  as  regards  the  heart, 
is  to  regulate  its  action,  appears  to  be  established.  The  latter 
presides  e8i)ecially  over  the  rhythm  of  the  heart's  movements. 
It  is  probable  that  morbific  agencies  giving  rise  to  functional 
disorder  may  affect  separately  these  two  sources  of  the  innerva- 
tion of  the  heart.  Causes  which  simply  increase  the  frequency 
and  force  of  the  heart's  action,  with  little  or  no  disturbance  of 
rhythm,  for  example,  plethora,  it  may  be  supi)osed,  act  through 
the  sympathetic  system ;  on  the  other  hand,  causes  which  occa- 
sion esf)ecially  disturbance  of  rhythm,  it  may  be  supposed,  act 
through  the  pneumogastrics.  The  irregularity,  feebleness,  and 
intermittency  which  characterize  the  disorder  in  certain  cases 
are  analogous  to  the  effects  of  dividing  the  pneumogastrics  in 
exf)eriments  upon  animals.  Certain  morbific  agencies,  namely, 
anremia,  toxremia,  and  mental  depression,  probably  produce  their 
effects  chiefly  through  the  pneumogastrics.  Not  infrequently, 
however,  the  characters  of  the  functional  disorder  show  morbific 
influences  througli  both  sources  of  innervation ;  that  is,  tlie  force 
of  the  heart's  action  is  increased,  and  the  rhythm  of  its  move- 
ments is  also  disturbed.  Most  of  the  causes  of  functional  dis- 
order probably  act  primarily  upon  the  nervous  centres ;  but  in 
some  cases,  for  example,  when  the  disorder  dejiends  on  dyspepsiay 
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n,  iiiorliid  influemieia  transniitteU  to  tlie  nervoua  centre,  and  re- 
flected upon  the  heart. 


SYMPTOMS    AB30CIATED  WITH    FUNCTIONAL  DISORDER    OF    TUB    HKART. 

The  Bymptoraatie  phenomena  in  eases  of  functional  disorder, 
aside  from  those  referable  directly  to  the  heart,  difibr  accordiug 
to  its  various  pathological  relations  and  canses.  AsMvciated 
with  plethora,  it  is  accompanied  by  symptoms  denoting  TaHcalar 
fulness,  such  as  a  strong  pulse,  a  flushed  face,  cephalalgia  from 
determination  of  blood  to  the  brain,  &c.  In  connection  with 
amemia,  the  attendant  phenomena  indicate  feebleness  of  the 
circulation ;  the  lips  are  pallid,  the  putse  small  and  quick,  the 
extremities  cold,  &c.  Dependent  on  certain  deriingcments  of 
the  nervous  system,  it  forms,  in  some  cases,  one  of  the  iiiulti- 
fariouB  elements  of  hysteria;  in  other  cases,  hypoehondrta«8, 
melancholia,  and  other  symptoms  referable  to  this  system,  un 
prominent.  -As  incidental  to  dyspepsia,  it  is  conjoined  with 
notable  disorder  of  the  digestive  functions.  Occurring  in  pw 
sons  suhject  to  gout,  it  is  either  combined  or  it  altematea  with 
the  varied  ailments  incident  to  this  diathesis.  These  diversified 
phenomena  are  not  properly  symptoms  of  the  cardiac  diaorder, 
but  pertain  to  the  different  morbid  conditions  which  give  rise 
to  it.  And,  in  fact,  as  already  statei.\,  functional  disorder  of 
the  heart  is  merely  a  symptom  of  these  morbid  conditions,  anil 
not  entitled  strictly  to  be  considered  as  a  cardiac  afiection. 
Thei-e  are  certain  points,  however,  pertaining  to  symptoiaa- 
tology,  which  arc  of  importance  in  discriminating  functional 
disonler  from  organic  disease.  These  it  will  be  most  convenient 
to  notice  in  connection  with  the  subject  of  diagnosis. 


PHYSICAL   SIGNS  OF   FCSCTIONAL  DISORDER   OF   THE   HEART. 

Physical  exploration  will  be  seen  more  fully  under  the  head 
of  diagnosis  to  bo  of  immense  value  in  cases  of  functional  dis- 
order of  the  heart,  as  showing  the  absence  of  the  signs  of  in- 
flammatory and  organic  afiectione.  The  inlbrraatiou  which  it 
affords  is  not  less  positive  than  if  there  were  certain  signs  ehar- 
.acLeristic  of  functional  disorder.    The  results  of  physical  explora- 
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tion  are,  in  fact,  to  bo  considered  under  a  twofold  aspect,  viz., 
Jirst^  as  to  the  absence  of  abnormal  phenomena  which  denote 
structural  changes;  and,  second^  as  to  the  presence  of  the  normal 
phenomena  denoting  soundness  of  the  organ.  In  the  latter  point 
of  view  the  evidence  is  positive,  in  the  former  it  is  negative.  It 
is  of  use,  practically,  to  keep  this  distinction  in  mind.  In  ex- 
ploring the  chest,  the  practitioner  has  always  two  objects  in 
view.  One  object  is  to  ascertain  whether  certain  well-established 
signs  of  disease  are  either  present  or  wanting ;  another  object  is 
to  satisfy  himself  as  to  the  presence  of  the  healthy  signs.  To 
illustrate  this  distinction,  if  solidification  of  lung  be  suspected, 
auscultation  is  practised  in  order  to  discover  the  respiratory  sign 
of  solidification,  viz.,  the  bronchial  respiration.  Now,  every  prac- 
tical auscultator  knows  that  the  lung  may  be  solidified,  and  yet 
this  sign  of  solidification  be  wanting.  The  evidence  against 
solidification,  therefore,  is  not  complete  when  it  is  found  that 
this  sign  is  absent.  But  let  it  be  ascertained  that,  in  place  of  a 
bronchial  respiration,  the  normal  respiratory  murmur  continues, 
here  is  proof  positive  of  the  non-existence  of  solidification.  This 
principle  will  be  found  to  apply  to  the  employment  of  physical 
exploration  with  a  view  to  determine  whether  certain  symptoms 
referable  to  the  heart  proceed  from  organic  disease  or  from  merely 
functional  disorder. 

Of  the  several  methods  of  exploration,  percussion,  palpation, 
and  auscultation  furnish  important  information  in  cases  of  func- 
tional disorder. 

By  percussion  it  is  ascertained  that  the  heart  is  not  enlarged. 
Functional  disorder,  it  is  true,  may  coexist  with  cardiac  enlarge- 
ment, the  combination  being  due  merely  to  coincidence.  It  does 
not  follow  because  the  heart  is  found  to  be  enlarged  and  other 
lesions  of  structure  are  present,  that  functional  disorder,  irre- 
spective of  the  organic  disease,  does  not  exist.  But  absence  of 
enlargement  is  evidence  that  the  disorder  is  purely  functional ; 
for  clinical  experience  teaches  that  in  cases  of  disturbed  action 
of  the  heart  arising  from  organic  disease,  the  latter  generally 
has  induced  enlargement  of  the  organ.  Percussion,  therefore, 
is  of  groat  utility  in  the  discrimination  of  functional  disorder 
from  afifections  involving  lesions  of  structure. 

The  abnormal  force  of  the  heart's-  action  is  ascertained  by 
palpation.  The  impulsion  in  severe  paroxysms  of  palpitation  is 
often  violent ;  the  whole  prsecordia  is  agitated ;  the  organ  seems 
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to  strike  a  forcible  blow  againet  tlie  thoracic  walla.  ITit-  irregu- 
larity of  the  movements  of  the  organ  is  also  appreciated  by  the 
hand.  These  are  merely  signs  of  increased  and  dititnrbed  adion 
due  to  morbid  excitement  of  the  beait.  They  do  not  indicate 
the  augmented  power  of  the  organ,  which  characterizes  hyper- 
trophy. The  impulse  in  liypertrophy  denotes  strength  rather 
than  force ;  it  is  not  quick  and  violent,  but  sluggish  and  strong ; 
it  does  not  give  the  sensation  of  a  shock  or  blow,  but  it  cuurm 
a  gradual  aud  strong  heaving  of  the  prtecordia.  The  cbanicters 
ohtnined  by  palpation,  which  distinguish  functional  c^ccitemeut 
of  the  heart  from  enlargement  by  hypertrophy,  are  sufficiently 
well-marked,  and  have  been  mentioned  already  iu  treating  of 
the  latter.'  The  discrimination,  however,  does  not  rest  on  tJiis 
distinction,  for  the  fact  that  enlargement  exists,  iu  cases  of 
hypertrophy,  is  determined  by  the  coexistence  of  other  signs. 
Bnt  it  is  to  be  borne  in  mind  that  functional  disorder  dependent 
on  some  of  the  morbid  conditions  which  give  rise  to  it  indepen- 
dently of  organic  disease,  may  be  associated  with  hypertrophy, 
aud,  under  these  circumstances,  the  excited  action  due  to  the 
former,  and  the  increased  power  dne  to  the  lfttter,are  combined. 

Palpation  shows,  in  cases  of  functional  disorder  exclusive  of 
organic  disease,  that  the  point  of  apex-beat  is  in  its  normal  iittlr 
ation  ;  not  elevated  as  in  jiericarditis  with  effusion,  nor  lowered 
and  carried  to  the  left  as  in  cases  of  enlargement  of  the  left 
ventricle. 

Purring  tremor,  or  thrill,  is  said  to  he  sometimes  perceived  at 
the  base  of  the  heart  in  cases  of  purely  functional  disorder- 
This  nmst  be  extremely  rare.  "Well-marked  thrill  is  to  he  cou- 
sidered  as  a  sign  of  hypertrophy  of  the  left  ventricle  combined 
with  valvular  lesions. 

Auscultation  furnishes  important  information,  ^first,  nega- 
tively, by  showing  the  absence  of  adventitious  sounds  indicativs 
of  valvular  lesions,  and,  semiul,  positively,  by  showing  that  the 
natural  sounds  preserve  their  essential  characters  aud  aon&al 
relations  to  each  other. 

As  regards  adventitious  sounds,  the  question  arises,  may  not 
an  endocardial  murmur  be  produced  by  functional  disordet 
alone?  It  is  supposed  that  a  mitral  systolic  murmur  somettDieB 
occursinparoxysrnsof  palpitation,  iu  consequence  of  a  spasmodic 
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action  of  the  papillary  muscles  connected  with  the  mitral  valve, 
interfering  with  the  action  of  the  latter  sufficiently  to  permit  a 
certain  amount  of  regurgitation  irrespective  of  any  valvular 
lesions.  Without  denying  the  possibility  of  this  occurrence, 
it  must  he  extremely  rare,  and  a  murmur  thus  produced  is 
necessarily  either  intermittent  or  of  transient  duration.  A  mur- 
mur referable  to  the  mitral  orifice,  in  the  vast  majority  of  in- 
stances, proceeds  from  physical  changes,  although  these  may  be 
trivial  as  regards  any  immediate  morbid  effects ;  and  if  the 
murmur  be  persistent,  it  certainly  denotes  lesions,  either  in- 
nocuous or  otherwise.  At  the  arterial  orifices,  viz.,  the  pulmonic 
and  aortic,  a  murmur  is  often  present  in  connection  with  func- 
tional disorder  of  the  heart,  when  there  are  no  valvular  lesions 
in  these  situations.  This  murmur  is  therefore  inorganic,  and  is 
dependent  on  the  condition  of  the  blood.  The  very  frequent 
association  of  functional  disorder  with  anaemia,  accounts  for  the 
frequency  of  the  murmur.  May  not  the  murmur  in  some  in- 
stances be  dynamic,  that  is,  due  to  the  excited  action  of  the 
heart,  without  involving  an  abnormal  condition  of  the  blood  ? 
The  affirmative  is  not  improbable,  but  it  is  difficult  to  answer 
this  inquiry  positively,  and  practically  it  is  not  very  important 
to  do  so.  The  question  to  be  settled,  clinically,  in  individual 
cases  is,  whether  a  murmur  referable  to  the  aortic  or  pulmonic 
orifice,  coexisting  with  disturbed  action  of  the  heart,  be  organic 
or  inorganic.  The  points  involved  in  the  discrimination  of  or- 
ganic and  inorganic  murmurs  have  been  considered  in  a  preceding 
chapter.^  These  points  may  be  here  briefly  recapitulated.  An 
inorganic  nmrmur  is  always  systolic,  and  rarely  rough  in  qual- 
ity. Assuming  that  it  is  produced  at  the  arterial  orifices,  and 
therefore  seated  at  the  base  of  the  heart,  it  may  be  referred  to 
the  aorta  or  pulmonic  artery,  either  or  both ;  if  the  latter,  this 
fact  renders  its  inorganic  character  almost  certain,  provided 
congenital  valvular  lesions  are  excluded.  An  arterial  murmur 
is  heard  over  the  carotids,  and  perhaps  over  other  large  arteries 
which  are  accessible.  Venous  hum  in  the  veins  of  the  neck  is 
a  constant  concomitant.  The  murmur  is  usually  feeble,  and 
variable  in  intensity  ;  it  is  often  intermittent.  The  palpable 
evidences  of  anrcmia  are  usually  present,  and  it  occurs  much 
oftener  in  females  than  in  males.     An  organic  murmur,  on  the 
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other  hand,  may  be  diastolic,  or  systolic  and  diastolic  munnuw 
may  be  combined.  It  is  often  rona;h  and  Bometimes  umsicaL 
It  is  referable  to  the  aortic  orifice,  if  not  to  the  mitral,  unless  it 
be  dependent  on  congenital  valvular  lesions.  If  not  profiagateil 
into  the  carotida,  murmur  in  this,  as  well  as  in  other  arterial 
trunks,  may  be  wanting.  Venous  hum  may  not  coexist.  The 
murmur  la  persistent  and  less  fluctuating  as  regards  intenaty. 

Attention  to  these  diftereutial  points  will  generally  enable  the 
practitioner  to  discriminate  correctly  between  an  orgauie  atid 
inorganic  murmur;  but  this  discrimination,  practically,  with 
reference  to  the  question,  whether  disturbed  action  of  the  heart 
be  due  purely  to  functional  disorder,  or  not,  is  of  leas  im[>ortance 
than  might  at  first  be  supposed.  The  disturbance  is  probably 
dependent  on  functional  disorder,  whetlicr  an  existing  nmrtuur 
be  organic  or  inorganic,  if  the  heart  be  not  enlarged.  It  may 
be  stated,  as  a  rule,  that  valvular  lesions  do  not  give  rise  to  nota- 
ble disturbance  of  the  heart's  action  prior  to  more  or  less  enlarge- 
ment. Hence,  card iao  disorder  in  a  market]  degi-ee,  when  valvoUr 
lesions  exist,  is  attributable  to  abnormal  conditions  which  are 
independent  of  the  latter.  A  fact,  already  repeated  more  than 
once,  is  not  to  be  lost  sight  of,  namely,  the  causes  of  functional 
disorder  may  be  superadded  to  organic  disease;  in  other  words, 
structural  lesions  do  uot  render  the  heart  exempt  from  the  lia- 
bility to  become  functionally  disordered  in  consequence  of  the 
same  causes  which  occasion  disturbance  of  its  action  when  It  is 
stmeturally  sound. 

The  heart-sounds  in  cases  of  functional  disorder  are  imenrifiod 
in  profKirtion  to  the  increased  force  of  the  heart's  action.  Their 
intensity  is  often  such  that  they  are  perceived  by  the  patieul 
with  great  distinctness,  esjwcially  at  night.  The  valvular  ele- 
ment of  the  first  sound  is  in  some  eases  unusually  markeil. 
There  are  two  reasons  for  this.  It  is  owing,  in  the  first  plHrt, 
to  the  force  and  quickness  of  the  ventricular  contractions:  and, 
in  the  second  place,  to  the  comparatively  small  quantity  of  blood 
within  the  ventricles  at  the  time  of  the  ventricular  systole,  Tlie 
last-named  reason  obtains  in  a  certain  proportion  of  cases.  When 
the  ventricular  contractions  are  rapid,  there  is  not  time  between 
the  suoceasive  contractions  for  the  accumulation  of  much  blood 
within  the  ventricles ;  the  consequence  is,  the  aurienlo-veulriculw 
valves  are  not  floated  out,  the  range  of  their  movement*  with 
the  systole  of  the  ventricles  is  greater,  and  the  valvnlar  clemaiU 
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of  the  first  sound  is  intensified.^  The  predominance  of  tlie  val- 
vular element  of  the  first  sound  may  thus  occur  in  opposite  con- 
ditions as  respects  the  muscular  action  of  the  heart,  namely, 
when  it  is  enfeebled,  and  when  it  is  excited.  In  the  latter  case 
the  predominance  of  this  element  is  due  to  its  intensity  being 
increased  out  of  proportion  to  tlio  increase  of  the  intensity  of  the 
element  of  impulsion.  In  the  former  case,  the  valvular  element 
may  not  be  actually  intensified,  but  the  element  of  impulsion  is 
weakened  or  lost.  The  first  sound,  more  than  the  second,  is 
aftected  in  its  intensity  by  the  vital  condition  of  the  heart.  This 
sound  is  relatively  weakened,  and  may  be  suppressed  when  the 
muscular  power  of  the  organ  is  greatly  reduced.  On  the  other 
hand,  it  becomes  the  accentuated  sound  at  the  base,  and  at  jx)ints 
removed  from  the  pr»cordial  regions,  when  the  muscular  action 
is  increased  by  morbid  excitement.  The  integrity  of  the  heart- 
sounds,  the  normal  relative  intensity  of  the  aortic  and  pulmonic 
second  sound,  and  of  the  mitral  and  tricuspid  elements  of  the 
first  sound,  constitute  important  evidence,  in  cases  of  disturbed 
action  of  the  heart,  that  tbe  latter  is  due  to  simply  functional 
disorder. 

The  apex-beat,  or  systolic  sound  of  the  heart,  is  sometimes  ac- 
comfjanied  by  a  ringing  intonation  called  by  Laeniiec  cliquement 
nutallique^  or  metallic  tinnitus.  This  is  occasionally  observed 
to  some  extent,  in  health,  especially  in  young  persons,  even  when 
the  heart  is  tranquil.  It  is,  however,  in  general,  a  sign  of  excited 
action  of  the  organ.  It  may  be  imitated  by  making  light  per- 
cussion on  the  back  of  the  hand,  the  palmar  surface  being  applied 
over  the  ear,  Hope  explains  the  production  of  this  metallic 
ringing  sound  by  supposing  that  "  the  heart  in  gliding  forwards 
and  upwards  during  its  systole  strikes  with  its  apex  against  the 
ivferior  margin  of  the  fifth  rib,  and  thus  creates  an  accidental 
sound,  attended  by  cliqiietis  when  the  blow  is  smart."  He  adds: 
"  It  may  be  prevented  at  pleasure  by  pressing  the  edge  of  the 
stethoscope  or  anything  else  into  the  intercostal  space  by  which 
that  space  is  put,  internally,  on  the  same  plane  as  the  rib,  over 
which  the  heart  then  glides  without  catching."  If  this  be  the 
correct  explanation,  inasmuch  as  the  heart  does  not  move  up- 
wards and  forwards  during  its  systole,  the  sound  must  be  due 
to  the  apex  impinging  against  the  upper  margin  of  the  sixth, 


I  Vide  page  68. 
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rather  than  the  lower  margin  of  the  fifth  rih,  that  is,  assuming 
the  iMJiiit  of  apex-beat  to  he  in  the  fifth  intercostal  space,  ae  it  is 
in  the  majority  of  persons.  Whatever  he  the  explanation,  clini- 
cai  ohservation  shows  that  the  sign  occurs  when  the  action  of 
tlie  heart  is  ahnornmJIy  (jnick  and  forcible;  and  that  it  w  pro- 
duced by  the  movements  of  the  apex  against  the  tboriic-ie  walls, 
can  hardly  bo  doubted.  It  may  occur  in  cases  of  hyr-ertrophy, 
but  it  is  more  apt  to  be  developed  in  connection  with  merely 
functional  disorder,  and  it  is,  therefore,  to  some  extent,  signili- 
cant  of  the  latter.  It  was  stated  by  Hope,  that  he  never  found 
it  to  occur  in  any  but  the  meagre.  It  occurs  certainly  very 
seldom  in  persona  whose  chests  ai-e  thickly  covered  with  muscle 
or  fat.  Tympanitic  distenaiou  of  the  stomach  contributes  to 
the  intensity  and  clearness  of  the  sound,  and  it  may  occur  only 
nnder  this  condition.  In  a  case  observed  by  Walshe  the  sound 
was  80  loud  as  to  be  a  source  of  alarm  to  the  patient,  Stokee 
remarks,  and  justly,  that  it  is  more  common  in  cases  in  which 
the  heart  acta  with  great  force  combined  with  regularity  of 
action,  than  in  the  irregularly  acting  hearts.'  As  a  physical 
sign,  tinnitus  is  not  of  njucli  practical  value,  aincc  it  may  occur 
when  the  heart  is  excited,  and  even  when  it  is  tranquil,  in  health, 
and  since  it  occurs  in  cases  of  enlargement  aa  well  as  of  merely 
functional  disorder,  although  more  frequently  in  the  latter.  It 
is  perbai«  imi)ortant  to  warn  the  inexperienced  ansculrulor  oot 
to  attach  to  it  a  degree  of  significance  as  a  morbid  sound  to 
which  it  is  not  entitled. 
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The  diagnosis  of  functional  diaoi-der  of  the  heart  involves  hf 
all  cases  the  question  whether  organic  disease  be  or  he  not  prw 
ent.  The  symptoms  referable  to  the  heart  are  sufSeiently  ex- 
plicit as  to  their  source.  The  patient  as  well  as  the  phyeictaOt 
is  able  at  once  to  deteraiine  their  cardiac  origin.  But  whether 
they  proceed  merely  from  disturbed  action,  or  are  due  to  a  etnio- 
tural  affection  is  not  so  easily  determined.  The  question  is  oat 
of  great  practical  importance.  If  there  be  only  functional  dis- 
order, the  physician  is  warranted  in  giving  positive  aesumnces 
of  the  absence  of  danger,  aud  in  holding  out  confident  expoota- 
tions  of  recovery.     If  organic  disease  be  present,  such  assuruncu 
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and  expectations  are  not  admissible.  An  intelligent  patient  is 
sufficiently  aware  of  the  difference  between  organic  disease  and 
functional  disorder  to  appreciate  its  great  importance;  and  he 
anxiously  appeals  to  the  physician  for  positive  information  with 
respect  to  this  point.  The  ability  to  say  positively  that  organic 
disease  does  not  exist,  often  enables  the  physician  to  exert  a  moral 
influence  of  no  mean  value  upon  the  continuance  of  the  malady, 
as  well  as  in  rendering  it  more  supportable.  Errors  in  diagnosis 
are  quite  common.  Instances  have  repeatedly  come  under  my 
observation  in  which  patients  suffering  only  from  disturbed  ac- 
tion of  the  heart,  having  been  told  that  they  were  affected  with 
organic  disease,  have  lived  for  months  or  years  under  a  sense  of 
danger  of  sudden  death,  a  condition  of  mind  highly  conducive 
to  the  perpetuation  of  the  disorder.  On  the  other  hand,  it  is 
not  uncommon  for  the  symptoms  connected  with  structural 
lesions  to  be  imputed  to  merely  functional  disoixler.  The  latter 
error,  although  less  unfortunate  as  regards  its  consequences  than 
the  former,  sometimes  leads  to  evil  results.  If  the  physician  be 
not  confident  in  his  ability  to  decide  as  to  the  existence  or  non- 
existence of  organic  disease,  but  is  sufficiently  prudent  not  to 
commit  himself  to  any  conclusion,  he  loses  the  advantage  which 
he  might  avail  himself  of,  assuming  the  affection  to  be  merely 
functional,  and  the  patient  naturally  construes  his  reserve  or  in- 
decision into  an  unfavorable  opinion.  In  short,  there  are  few 
problems  in  clinical  medicine  more  important  than  that  which 
calls  for  a  decision  as  to  the  existence  of  a  purely  functional  dis- 
order of  the  heart,  or  an  organic  affection ;  and  this  problem 
cannot  fail  to  present  itself  very  frequently  in  medical  practice. 
Cases  of  organic  disease  of  the  heart  are  not  infrequent,  and 
cases  of  merely  functional  disorder  are  exceedingly  common. 
The  importance  of  the  diagnosis  must  be  felt  almost  daily  by 
the  reflecting  and  conscientious  practitioner. 

But  the  diagnosis  involves  more  than  the  question  whether 
disease  be  or  be  not  present.  Functional  disorder  may  be  super- 
added to  organic  disease.  The  latter  may  exist,  but  not  to  an 
extent  to  occasion  immediate  inconvenience  or  danger,  the  symp- 
tomatic phenomena  being  due  to  disturbed  action  arising  from 
morbid  conditions  which  are  independent  of  the  structural  lesions 
which  happen  to  coexist.  The  fact  that  functional  disorder  and 
organic  disease  may  be  associated,  and  the  former  not  dependent 
on  the  latter,  is  not  to  be  lost  sight  of.    Hence,  it  is  not  enough 
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to  decide  that  organic  disease  is  present ;  the  question  thcti  arises, 
Is  ibis  organic  disease  the  source  of  all  the  83'inptoiiiatic  phenom- 
ena referable  to  the  heart,  or  are  they  not  due,  in  a  greater  or 
leas  degree,  to  functioTial  disortlcr  dependent  on  morbid  conditions 
which  have  no  conneotion  with  the  cardiac  lesions?  This  is  a 
question  of  great  importance,  which  is  to  be  conaidcreil  in  the 
cases  of  disturbed  action  of  the  heart,  in  which  the  evidence  of 
organic  disease  is  found  to  coexist. 

The  objects  in  diagnosis,  then,  are, _/?rs(,  to  determine  whether 
organic  disease  be  or  be  not  present;  and,  sertmil,  if  organic  dis- 
ease be  present,  to  determine  whether  supenidded  tiiQctianal 
disorder  be  not  the  source  of  more  or  less  of  the  symptoms 
referable  to  the  heart. 

The  symptoms  referable  to  the  heart,  separately  or  combined, 
cannot  afford  positive  evideuce  in  any  case  that  cardiac  disorder 
is  purely  functional.  Yet  there  are  several  points  pertaining  to 
the  symptomatology,  exclusive  of  physical  signs,  which  are  con- 
sistent with  the  HUp[ioeitioD  of  the  existence  of  functional  dis- 
order rather  than  of  organic  disease.  These  points  are  to  be 
considered  with  reference  to  the  diagnosis. 

The  mental  condition  is  of  some  importance  in  a  diagnostic 
point  of  view.  Functional  disorder  generally  occasions,  in  » 
marked  degree,  anxiety  and  apprehension.  The  patient  is  otten 
much  agitated  by  the  idea  of  an  examination,  and  awaits  tlie 
result  with  fear  and  trembling.  It  is  not  infrequently  difficult 
to  convince  him  that  he  has  not  an  organic  affection,  and  he 
sometimes  solicits  repeated  examinations  lest  something  may 
have  been  overlooked.  On  the  contrary,  patients  ailected  with 
organic  disease  are  often,  in  a  marked  degree,  n}«thetic  on  the 
subject.  They  are  inclined  to  think  that  their  ailments  proceed 
from  some  other  organ  than  the  heart,  for  example,  the  liver  or 
the  stomach.  They  generally  bear  being  toid  that  the  heart  1* 
unsound,  without  emotion,  and  frequently  with  apparent  indif- 
ference. The  contrast  in  the  state  of  the  mind  with  referraice 
to  the  question  aa  to  the  existence  or  non-existence  of  organic 
disease,  is  very  striking. 

The  ayniptoms  due  to  disordered  action  of  the  heart  from 
organic  disease,  viz.,  palpitation,  irregularity,  infermittency, 
&c.,  occasion,  as  a  rule,  far  less  inconvenience  than  when  similar 
fiymptoma  arise  from  merely  functional  disonler.  It  is  surpris- 
ing, in  some  cases,  to  what  extent  the  action  of  the  heart  is 
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disturbed  in  connection  with  structural  lesions,  without  the 
patient  apparently  being  conscious  of  it.  Power  of  impulse 
sufficient  to  raise  the  pi'secordia,  and  jar  the  whole  body,  is 
sometimes  unnoticed.  Irregular  and  intermittent  action  does 
not  excite  fear  of  sudden  death.  It  is  otherwise  with  cases  of 
functional  disorder.  Palpitation,  in  these  cases,  causes  great  dis- 
•  tress ;  and  rhythmical  disturbance  produces  fear  that  the  action 
of  the  heart  may  be  suspended,  and  a  feeling  of  impending  death. 
The  positive  suffering  from  symptoms  referable  to  the  heart,  and 
the  mental  condition,  furnish  strong  presumptive  evidence  of 
the  existence  of  merely  functional  disorder. 

The  paroxysmal  character  of  functional  disorder,  and  the  com- 
plete exemption,  at  certain  periods,  from  cardiac  disturbance, 
are  important  diagnostic  points.  Stinictural  lesions,  being  per- 
manent, if  they  be  sufficient  to  occasion  much  obstruction  or 
regurgitation,  or  both,  induce,  at  length,  certain  symptoms 
which  are  constant,  such  as  feebleness,  irregularity  and  inter- 
mittency  of  the  pulse,  dyspnoea  on  exercise,  &c.  Functional 
disorder,  on  the  other  hand,  occurs,  generally,  in  well-marked 
paroxysms,  and  after  these  have  ceased,  the  action  of  the  heart 
may  be  natural,  and  there  are  no  symptoms  referable  to  this 
organ  which  are  habitually  present.  A  patient  who  is  able,  at 
any  time,  to  take  active  exercise  without  undue  excitement  of 
the  heart,  or  dyspnoea,  may  be  presumed  to  be  free  from  organic 
disease.  But  it  is  not  safe  to  rely  on  the  statements  of  patients 
with  respect  to  this  point,  for  persons  affected  with  organic 
disease  are  often  unconscious  of  these  effects  of  exercise,  when 
they  are  sufficiently  apparent  to  others.  Persons  liable  to  func- 
tional disorder  often  are  not  only  able  to  engage,  without  dis- 
comfort, in  pursuits  requiring  great  muscular  exertion,  but  they 
are  less  likely,  under  these  circumstances,  to  suffer  from  cardiac 
disturbance.  The  obvious  benefit  of  active  exercise  thus  be- 
comes, in  some  measure,  diagnostic.  But  the  want  of  ability  to 
take  active  exercise  is  by  no  means  proof  that  organic  disease 
exists,  for  in  some  cases  of  functional  disorder  associated  with 
anaemia,  slight  exertion  may  induce  palpitation,  dyspnoea,  &c. 

Certain  symptomatic  events  belong  especially  to  the  clinical 
history  of  organic  affections,  and  not  to  that  of  functional  dis- 
order. Thus,  general  dropsy  very  rarely  occurs  in  connection 
with  the  latter.  This  is  true  of  lividity,  haemoptysis,  paralysis 
from  embolism,  &c.    These  events  point  to  the  existence  of 
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organic  diseaao,  but  their  absence  does  not  prove  timt  merplr 
fuiK'tional  (lisorder  exiete,  for  they  by  no  means  accompany  in- 
variably striicturai  lesions. 

It  has  l>een  seen  that  functional  disorder  has  certain  patho- 
logical relations.  The  presence  of  the  morbid  conditiona  in 
connection  with  which  it  ia  apt  to  ocenr,  is  to  be  taken  into 
account  with  the  diagnosis.  Thus,  cardiac  difturbance  is  pre- 
sumably functional,  If  it  be  connected  with  plethora,  ainemia, 
derangement  of  the  nervous  eyatom  from  excessive  venery, 
mental  anxiety,  the  use  of  tobacco,  dyei^epsia,  or  gout.  On  the 
other  liand,  organic  disease,  in  a  large  proportion  of  cases,  origi- 
nates in  acute  rheumatism.  Hence,  if  a  patient  have  never  had 
the  latter  affection,  this  fact  increases  the  chances  that  the  ea^ 
disc  disorder  is  merely  functional. 

The  age  of  the  patient  is  to  be  considered.  Functional  dis- 
order occurs  especially  in  the  young,  or  between  the  age  of 
puberty  and  middle  life.  Organic  disease  is  oftener  presented 
during  or  after  the  middle  period  of  life.  Functional  disorder 
is  oftener  met  with  in  females  than  in  males;  the  reverse  being 
true  of  organic  disease.  Organic  disease  occurs  more  fre(i»ently 
among  the  laboring  classes  of  society,  especially  those  cxi>oeed 
to  the  vicissitudes  of  the  weather;  functional  disorder  is  more 
common  among  the  scflentary  and  luxurious. 

Disturbed  action  from  functional  disorder  is  apt  to  occur  eepe- 
cially  at  night,  probably  becsmse  the  mind  of  the  patient  being 
abstracted  from  outward  objects,  the  attention  is  moi-e  likely  ftl 
this  time  to  be  directed  to  the  heart,  or  the  thoughts  are  more 
self-ooncontrated.  Persons  with  organic  disease  experience  more 
inconvenience  during  the  daytime,  when  tlicy  are  exjioaeil  to 
causes  which  excite  the  circulation,  sucli  as  exercise.  Disturb- 
ance of  the  heart's  action  beyond  that  which  is  habitual,  in  per- 
sons affected  with  organic  disease,  is  generally  proportionate  to 
obvious  exciting  causes.  On  the  other  hand,  the  action  of  the 
heart  in  cases  of  functional  disorder  is  often  out  of  proportioo 
to  appreciable  causes;  a  sudden  start,  for  example,  sometima 
occasions  violent  palpitation.  Severe  paroxysms  of  functional 
disorder  often  are  not  attributable  to  any  apparent  exciting 
canso. 

The  foregoing  points  are  to  be  considered  in  the  diBcriminft- 
tion  of  functional  disorder  from  organic  disease;  but,  singly  or 
collectively,  they  are  never  eufficiently  diagnostic  to  warrants 
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decision  that  organic  disease  is  not  present.  A  positive  diag- 
nosis demands  the  information  to  be  derived  from  physical  ex- 
ploration. The  latter  affords  the  readiest  as  well  as  the  only 
sure  way  of  coming  to  a  decision.  The  employment  of  physical 
exploration  in  eases  of  merely  functional  disorder  is  one  of  the 
most  beautiful  (if  this  expression  may  be  allowed),  as  well  as 
useful,  of  the  practical  applications  of  this  method  of  examina- 
tion. A  few  moments  often  suffice  to  decide  that  the  heart  is 
free  from  structural  lesions ;  and,  reasoning  by  way  of  exclusion, 
that  the  symptoms  referable  to  the  heart  are  consequently  due 
to  functional  disorder  only. 

In  excluding  organip  disease,  the  absence  of  physical  signs 
referable  to  structural  lesions  is  to  be  ascertained.  Is  the  heart 
enlarged?  This  is  to  be  determined  by  defining  the  boundaries 
of  the  superficial  and  deep  cardiac  regions  by  means  which  have 
been  fully  considered  in  Chapter  I,  and  by  ascertaining  that  the 
point  of  apex-beat  is  within  the  range  of  healthy  variations. 
Does  auscultation  fail  in  detecting  adventitious  sounds  or  mur- 
murs? This  is  almost,  if  not  quite,  enough  to  warrant  the 
conclusion  that  valvular  lesions  do  not  exist.  Are  murmurs 
discovered?  Then  it  is  to  be  determined  whether  they  are 
organic  or  inorganic.  The  differential  points  involved  in  this 
discrimination  have  been  mentioned  in  another  division  of  this 
chapter.  The  exclusion  of  organic  disease  is  rendered  more 
positive  by  ascertaining,  not  only  the  absence  of  the  physical 
signs  denoting  structural  lesions,  but  the  normal  character  and 
relations,  in  all  essential  particulars,  of  the  heart-sounds.  These 
are  to  be  observed  in  different  situations,  the  auscultator  inter- 
rogating, successively,  the  aortic,  pulmonic,  mitral,  and  tricuspid 
valves,  in  the  manner  already  described. 

But  let  it  be  assumed  that  organic  disease  is  not  excluded ;  in 
other  words,  that  the  signs  of  structural  lesions  are  present.  It 
is  to  be  determined  whether  functional  disorder  be  not  super- 
added. This  is  to  be  done  by  comparing  the  amount  of  organic 
disease  with  the  degree  of  disturbed  action.  If  the  latter  be 
disproportionate  to  the  former,  it  is  probably  due,  in  a  gi'eat 
measure,  to  functional  disorder  dependent  on  other  morbid  con- 
ditions than  the  lesions  of  structure.  The  amount  of  organic 
diseases  and  the  effects  which  are  fairly  attributable  to  them 
may  be  ascertained,  approximativJy,  by  means  of  the  physical 
signs.    Is  the  heart  but  little,  if  at  all,  enlarged,  and  do  the 
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heart-eonnds  preserve  their  normal  characters  and  relations  eo 
far  as  to  show  that  the  leaiotis  cannot  involve,  to  ninch  extent, 
obstructive  nr  regurgitant  ctFects ;  diBtiirbed  action,  if  expen- 
sive or  conBideralile,  is  probably  dno  mainly  to  superadded  func- 
tional disorder.  It  is  important,  in  this  connection,  to  take  into 
view  the  presence  or  absence  of  the  morbid  conditions  which 
are  likely  to  give  rise  to  functional  disorder,  viz.,  plethora,  una?- 
mia,  Ac.  The  presence  of  these  conditions  adds  raach  to  tlie 
probability  of  the  symptomatic  phenomena  referable  to  the  heart 
being  dne  to  functional  disorder.  It  is  a  common  error  to  at- 
tribute all  these  phenomena  to  the  lesions  of  structure,  when- 
ever the  existence  of  the  latter  is  determined — an  error  often 
unfortunate  as  regards  the  prognosis  and  treatment.  The  lesions 
may  be  innocuous,  and  the  cardiac  eymptonis  dependent  alto- 
gether on  coexisting  functional  disorder.  It  is  to  be  borne  in 
mind  that  struclural  lesions,  as  a  rule,  do  not  give  rise  to  dtf>- 
turbance  of  the  heart's  action  sufficiently  to  occasion  much,  if 
any,  inconvenience,  prior  to  enlargement  of  the  organ;  and  not 
infrequently  the  organ  becomes  considerably  enlarged  before  the 
attention  of  the  patient  is  awakened  to  anyeymptoms  denoting 
an  abnormal  condition  of  the  heart. 

The  discrimination  of  cases  of  fatty  degeneration  of  the  heart 
from  those  of  purely  functional  disorder  is  sometimes  attended 
with  difficulty.  The  difficulty  arises  from  the  fact  that  this 
form  of  organic  disease  does  not  present  any  positive  physief^ 
signs.  It  18,  therefore,  not  80  easily  excluded  as  are  valvular 
affections  and  uncomplicated  enlargement  of  the  heart.  In  many 
instances,  however,  enlargement  coexists  with  fatty  degenera- 
tion, and  not  infrequently  lesions  of  the  valves  are  also  conjoined. 
Exclusive  of  these  complications,  the  symptoms  referable  to  the 
heart  in  cases  of  fatty  degeneration  are  analogous  to  those  which 
denote  fum'tioual  disorder.  This  structural  change  occurs  at  s 
period  of  life  when  persona  are  not  so  much  exposed  to  incroiy 
functional  disorder  as  at  an  earlier  age.  The  palintatioa  con- 
nected with  it  has  not  that  violence  which  frequently  chara^ 
tcrizes  disturbed  action  when  the  muscular  structure  is  souniL 
The  paroxysmal  character  of  merely  functional  disorder  is  lew 
marked.  Feebleness  of  action,  and  perhaps  irregularity,  are 
permanent  symptoms.  These  circumstances,  taken  in  conneo 
tion  with  the  various  events  which  have  been  noticed  under  the 
liead  of  the  pathological  relations  and  effects  of  fatty  degeuem- 
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tion,  in  Chapter  II,  will  generally  enable  the  physician  to  deter- 
mine whether  this  affection  be  or  be  not  present.  But  it  is  to 
be  borne  in  mind  that  the  morbid  conditions  giving  rise  to  func- 
tional disorder  may  be  associated  with  fatty  degeneration,  as 
well  as  with  other  varieties  of  cardiac  lesion. 


PROUNOSIS  IN  CASES  OF   FUNCTIONAL  DISORDER   OF   THE   HEART. 

The  prognosis  in  cases  of  functional  disorder  of  the  heart  is 
always  favorable.  Although  the  irregularity  and  violence  of 
the  disturbed  action  are  sometimes  such  as  apparently  to  in- 
volve immediate  danger,  it  is  doubtful  whether  a  paroxysm 
ever  proved  fatal ;  nor  do  any  unpleasant  results  follow,  except 
a  certain  amount  of  exhaustion  and  nervous  excitement.  Re- 
covery from  the  morbid  irritability  of  the  organ  may  be  expected, 
but  it  often  tends  to  continue  for  a  considerable  length  of  time. 
Of  this  the  physician  should  be  aware,  and  it  is  well  to  forewarn 
the  patient  that  the  duration  of  his  malady  may  be  tedious. 
After  being  assured,  however,  that  he  is  not  affected  with  an 
organic  disease,  and  finding,  by  experience,  that  paroxysms 
occur  and  pass  off  without  accident  or  injury,  he  endures  their 
recurrence  with  greater  patience  than  at  first,  and,  at  length,  if 
they  be  not  severe,  he  comes  to  regard  them  with  comparative 
indifference. 

It  was  formerly  supposed  that  functional  disorder,  if  pro- 
tracted, tends  to  eventuate  in  organic  disease.  This  doctrine 
has  been  disproved  by  clinical  experience.  Changes  of  structure 
very  rarely  originate  in  disturbed  action  of  the  heart,  however 
persisting.  I  have  known  persons  who  have  suffered  from  at- 
tacks of  palpitation,  frequently  repeated,  for  many  years,  with- 
out the  heart  becoming  enlarged.  In  cases  in  which  inordinate 
action  has  continued  steadily  for  several  successive  months,  the 
soundness  of  the  organ  has  remained  unimp^iired,  and  complete 
recovery  has  t^ken  place.  It  is  pleasant,  as  well  as  useful,  to  be 
able  to  assure  patients  affected  with  functional  disorder  that 
they  are  not  rendered  thereby  liable  to  organic  disease. 


Retaining  in  the  second  edition  of  this  work  the  statements 
contained  in  the  foregoing  paragraph,  it  is  to  be  added  that  long- 
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continued  increase,  frequency,  and  force  of  the  liearfa  action 
may  lead  to  enlargement.  This  fact  la  exemplified  by  some  cases 
of  exophthalmic  goitre  or  tjrravcs's  disease,  and  also  by  cases  in 
which  overaction  of  the  heart  has  been  long  kept  up  bjr  a 
muscular  c 
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Therapeutical  indications  in  cases  of  functional  disorder  o 
heart,  relate  to  two  objects,  viz. :  First.  Relief  of  disturbed  ac- 
tion when  present.  This  object  embraces  palliative  measureti 
only.  tSecowL  Removal  of  the  morbid  irritability  of  the  organ. 
This  object  embraces  curative  measures,  in  other  words,  those 
by  which  it  is  expected  recovery  will  be  eftected, 

Curative  indications  are  derived  chiefly  from  the  patholngical 
relationa  and  causes  of  functional  disorder.  TTie  abnormal  con- 
ditions with  which  morbid  irritability  of  the  heart  is  connected 
being  different  in  different  casies,  the  treatment  cannot,  of  course, 
be  uniform.  The  measures  of  therapeutics,  in  fact,  difler,  in  in- 
dividual cases,  nol  less  than  tlie  conditions  on  which  cardiac 
disorder  is  dependent. 

When  associated  with  plethora,  depletory  measures  are  indi- 
cated. Bloodletting,  locally  or  generally,  may  be  Jiidicioas  in 
some  cases.  It  should,  however,  I>e  employed  with  circnmspeft- 
tion.  Resorted  to  when  not  indicated,  or  carried  too  far,  it 
tends  to  aggravate  the  cardiac  disorder.  This  is  shown  liy  the 
ed'ect  of  hemorrhages,  and  of  the  injudicinna  employment  of 
bloodletting,  formerly  more  than  now,  in  various  attectionA. 
The  "  reaction  from  loss  of  blood,"  as  illustrated  by  the  researches 
of  Marshall  Hall,  and  others,  expresses  phenomena  which  are 
mainly  dne  to  abnormal  irritability  of  the  heart.  The  exintence 
of  plethora  is  to  be  clearly  ascertained  before  resorting  to  blood- 
letting, and  it  is  to  be  borne  in  mind  that  the  cases  in  whicb 
this  condition  of  the  blood  exists  are  comparatively  few.  Id 
most  cases,  if  the  existence  of  plethora  he  sufficiently  evident, 
an  Hde<iuate  amount  of  depletion  may  be  received  by  saline  bixa- 
tives  and  by  diet.  The  latter  methods  of  depletion  must  not  bo 
pushed  too  far,  or  continued  too  long.    The  limit  is  the  restort- 

'  Vidt  Chuptor  I,  p.  30. 
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tion  of  a  normal  condition  of  the  blood.  If  the  proportion  of 
red  globules  be  reduced  below  that  of  health,  there  is  risk  of  the 
cardiac  disorder  being  increased  rather  than  diminished.  When 
the  proper  limit  is  reached,  liabits  of  active  exercise  are  to  be 
conjoined  with  a  nutritious,  but  not  over-generous,  diet.  Ani- 
mal food  should  be  taken  sparingly,  and  alcoholic  stimulants 
avoided.  These  are  the  measures  indicated  by  the  coexistence 
of  plethora. 

Associated  with  anjemia,  which  is  vastly  more  frequent,  the 
measures  indicated  are  the  reverse  of  those  appropriate  when 
plethora  exists.  The  treatment  now  should  be  directed  with  a 
view  to  increase  the  proportionate  quantity  of  the  red  globules 
of  the  blood.  For  this  end,  tonic  remedies,  and  especially  prep- 
arations of  iron,  are  to  be  employed.  The  diet  should  be  highly 
nutritious,  and  consist  of  a  good  proportion  of  animal  food.  Al- 
coholic stimulants,  in  the  form  of  spirits,  wine,  beer,  or  porter, 
are  generally  useful.  Moderate  exercise  in  the  open  air  is  to  be 
enjoined.  Tlie  causes  which  have  induced,  and  which  may  per- 
petuate the  amemic  condition,  are  to  be  ascertained,  and,  if  {)08- 
sible,  removed.  This  will  embrace  the  appropriate  treatment  of 
various  local  affections  which  in  females  are  often  seated  in  the 
genito-urinary  system,  such  as  leucorrha»a,  menorrhagia,  &c. ; 
weaning  in  certain  cases,  avoidance  of  pregnancy,  and,  in  short, 
proper  attention  to  all  the  various  circumstances  which,  in  dif- 
ferent cases,  maybe  involved  in  the  production  and  continuance 
of  the  anaemia.  Bloodletting  and  other  measures  of  depiction, 
in  cases  belonging  to  this  class,  are  positively  pernicious,  and 
may  prove  so  in  a  marked  degree.  The  discrimination  of  these 
cases  from  those  in  which  the  cardiac  disorder  is  connected  with 
plethora,  is  highly  important  with  reference  to  appropriate  treat- 
ment. The  fact  that  in  the  great  majority  of  instances  func- 
tional disorder  of  the  heart  is  more  or  less  dependent  on  anaemia 
is  not  to  be  lost  sight  of. 

Derangements  of  the  nervous  system,  arising  from  different 
causes,  can  only  be  treated  successfully  when  the  latter  are 
ascertained  and  removed.  Until  these  ends  are  attained,  the 
cardiac  disorder  will  be  likely  to  continue.  The  general  indica- 
tion, in  the  cases  coming  under  this  head,  is  to  place  the  patient 
without  the  influence  of  certain  morbid  aeencies.  The  most 
prominent  of  these  are,  sexual  excesses,  the  abuse  of  tobacco, 
tea,  or  coffee,  excessive  mental  exertion,  vigilance,  and  mental 
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anxiety  from  a  variety  of  causes,  either  real  or  imaginary.  Cora- 
tive  measures  consist  iu  removing  these  cansea,  ho  far  as  they  are 
controllable,  together  with  the  employment  of  remedies  and  a 
regimen  calculated  to  restore  the  healthy  condition  of  the  De^ 
vous  system.  Change  of  scene,  the  excitement  of  travel,  and 
recreation,  are  oftcTi  highly  useful,  and  may  be  sufficient  to 
effect  recovery  when  the  disorder  deiiends  mainly  on  causes 
pertaining  to  the  mind,  as  is  not  unusual.  The  importance  of  in- 
quiry with  resi>ect  to  sexual  excesses,  is  to  he  home  in  mind.  I 
have  met  repeatedly  with  cases  in  which  cardiac  disorder  was 
traceable  to  this  source.  As  already  remarked,  it  appeal's  to  be 
an  impression  with  some  persons  that  indulgence  cannot  he  ex- 
cessive except  when  it  is  meretricioua;  hence,  it  is  not  euoogh 
to  know  that  a  patient  is  married.  Under  the  head  of  sexual 
excesses,  self-pollution  ia  included.  Of  the  difficulty  often  in  ob- 
taining information  concerning  this  matter,  esfiecially  with  re- 
gard to  females,  it  is  unnecessary  to  speak.  This  may  account 
for  the  obstinacy  with  which  functional  disorder  of  the  heart 
persists  in  certain  eases. 

The  coexistence  of  dyspeptic  ailments  calls  for  a  proper  regu- 
lation of  diet  and  regimen,  together  with  remedies  to  relieve 
gastric  derangements  and  improve  digestion.  So  far  as  the 
oardiae  disorder  depends  on  functional  disturbance  of  the  fltont- 
ftch,  the  treatment  resolves  itself  into  that  due  to  the  latter,  of 
which  the  former  is  but  a  symptom.  To  consider  the  treatment 
of  dysjiepsia,  would  be  here  out  of  place.  It  may,  however,  be 
remarked  that  the  ailments  comprehended  by  this  term  gene^ 
ally  involve  morbid  conditions  seated  elsewhere  than  in  tbe 
affected  organ,  and  often  dejiend  on  mental  causes.  The  trwil- 
ment, therefore, must  have  inference  to  these  ul tenor conditioiu. 
In  the  dietetic  management,  it  may  be  addcil,  the  object  ianot 
to  reduce  the  diet  to  an  extent  corresponding  to  the  weakened 
digestive  power,  but  to  invigorate  and  strengthen  the  latter, SO 
tliat  ordiTiary  wholesome  articles  of  food  may  bo  taken  without 
inconvenienoe.  The  measures  for  this  end  are,  tonics,  stimuluiUi 
exercise  in  the  open  air,  mental  recreation,  and  persismncy  ina 
nutritious  and  varied  diet  in  spite  of  occasional  symptoms  de- 
noting difficult  or  imperfect  digestion.  It  Is  mistaken  policy  to 
watch  the  effects  of  taking  ^mrticular  articles  of  food,  and  to 
eliminate,  successively,  from  the  diet,  those  which  ai-e  found  W 
-occasion  inconvenience.    Various  accidental  causes  may  dbtorb 
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digestion,  and  a  meal  which  on  one  day  may  be  followed' by  dis- 
tress, on  the  next  day  may  be  taken  without  trouble.  The  prac- 
tical rule  for  the  dyspeptic,  as  regards  diet,  is  to  eat  the  ordi- 
nary, wholesome,  well-cooked  varieties  of  food  in  sufficient  quan- 
tity to  meet  the  wants  of  the  system,  trusting  to  remedies  and 
regimen  to  render  the  digestive  organs  adequate  to  the  perform- 
ance of  their  duty.  These  Remarks  are,  of  course,  only  applicable 
to  cases  of  merely  functional  disturbance  of  the  stomach. 

Functional  disorder  of  the  heart  occurring  in  persons  affected 
or  threatened  with  gout,  claims  the  remedies  which  are  indicated 
by  the  gouty  diathesis.  These  are  medicines  supposed  to  act  by 
elimination,  of  which  the  most  efficient. is  colchicum,  and  alka- 
lies given  with  a  view  to  neutralize  the  excess  of  lithic  acid  in 
the  blood.  Of  the  latter,  potash  is  considered  as  preferable  to 
Boda,  in  consequence  of  the  solubility  of  the  salt  formed  by  the 
union  of  lithic  acid  with  the  former.  Tlie  salts  of  lithia  are 
especially  useful,  the  lithia  combining  with  the  lithic  acid  and 
forming  a  compound  which  is  readily  eliminated. 

The  several  morbid  conditions  which  give  rise  to  functional 
disorder  of  the  heart  may  be  more  or  less  combined  in  certain 
cases.  Under  these  circumstances,  the  treatment  nust  have 
reference,  of  course,  to  the  different  conditions  existing  in  com- 
bination. The  gouty  diathesis,  for  example,  may  be  conjoined 
with  plethora,  or  dyspepsia ;  dyspepsia  and  anremia  are  often 
united,  &c.  It  is  not  enough  to  have  ascertained  the  existence 
of  one  of  the  conditions  upon  which  cardiac  disorder  may  be 
dependent ;  the  inquiry  is  to  be  extended  so  as  to  embrace  others 
which  may  coexist. 

One  of  the  most  important  of  the  means  of  promoting  re- 
covery is  applicable  to  cases  occurring  in  ejich  and  all  of  the 
difterent  pathological  connections.  This  is  the  moral  influence 
of  a  positive  assurance  that  the  heart  is  free  from  organic  dis- 
ease. The  anxiety  and  apprehension  incident  generally  to  dis- 
turbance of  the  heart's  action,  tend  powerfully  to  perpetuate 
and  aggravate  the  disorder.  If  the  physician  be  sufficiently 
confident  in  his  diagnostic  ability  to  assure  the  patient  confi- 
dently that  the  affection  is  purely  functional  or  inorganic,  and 
the  patient  have  suflicient  confidence  in  the  knowledge  and 
judgment  of  the  physician  to  believe  the  assurance,  this  will 
often  go  very  far  toward  promoting  a  cure.  The  effect,  in  many 
instances,  is  truly  remarkable.    Hence,  a  great  practical  advan- 
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tagc  isto  be  derivpd  from  a  sure  diagnosis.  An  opposite  eflect 
is  equally  marked  when  the  patient  is  told  that  he  has  organic 
disease.  I  have  met  with  instanceB  m  which  several  yeare  were 
embittered  by  a  false  diagnosis  and  its  imprndcat  communica- 
tion. This,  with  the  measures  generally  advised  in  conjunctioii, 
auffiees  to  perpetuate  the  disorder  indefinitely.  II'  the  physician 
be  competent  to  employ  physical  exploration,  and  to  satisfy  him- 
self thereby  that  organic  disease  does  not  exist,  he  should  take 
pains  to  remove  the  groundless  fears  of  the  patient,  at  the  eame 
time  forewarning  him  that  the  disorder  is  liable,  when  it  oiice 
occurs,  to  continue  for  a  greater  or  less  (leriod.  If  the  patient 
can  be  made  to  believe  that  there  is  no  danger,  the  malndy  w 
rendered  supportable  until  recovery  is  eft'cctcd.  This  is  a  jioiiit 
in  the  treatment  of  functional  disorder  of  the  heart,  second  to 
uone  otlier.  In  all  cases  the  patient  should  be  advised  not  to 
watch  the  action  of  the  heart  by  feeling  the  pulse  or  the  apex- 
beats,  or  listening  to  the  sounds  at  night.  His  attention  should 
be  diverted  from  the  disordered  organ  as  much  as  [xiasible.  The 
benefit  of  agreeable  occupation  is,  in  part,  explicable  by  ite  eflevt 
in  this  way. 

Fuuctional  disorder,  not  dependent  on,  but  coexisting  with, 
organic  disease,  claims  essentially,  the  same  measures  as  when 
disconnected  from  the  latter.  "With  reference  to  trentnieut,  it 
is  highly  important  to  determine  that  functional  disorder  from 
some  one  or  more  of  the  morbid  conditions  which  give  rise  lo  it 
is  superadded  to  organic  disease.  I  have  met  with  instances  re- 
peatedly in  which,  in  consequence  of  this  eombination,  patieaU 
appeared,  at  first  view,  to  be  in  an  advanced  stage  of  orgao'ic 
disease,  but  who  recovered,  by  judicious  management,  appar- 
ently, perfect  health.  The  practitioner  cannot  be  too  often 
cautioned  not  to  attribute  all  the  symptomatic  phenomena  ^v^e^ 
able  to  the  heart  to  structural  lesions, when  the  latlernrefouiHi 
to  exist.  The  practical  rule  may  be  here  rejieated,  to  regard 
these  phenomena  as  probably  due  to  functional  disorder  wb^ 
ever  the  heart  is  but  little,  if  at  all,  enlai^ed.  The  association 
of  antEinia  with  a  certain  amount  of  organic  disease  is  aoiu 
common,  when,  if  the  blood  be  restored  to  its  normal  conditioOi 
the  cardiac  lesions  are  found  to  J^e,  for  a  lime  at  least,  ioDOOfr 
ous.  But  if  the  lesions  involve  more  or  less  obstruction  or  rfr 
gurgitation,  and  enlargement  of  the  heart  have  already  taken 
phice,  marked  improvement,  as  regards  the  cardiac  and  Olber 
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BymptoTTis,  may  be  expected  to  follow  the  removal  of  the  condi- 
tions which  give  rise  to  the  associated  functional  disorder. 

The  foregoing  remarks  have  had  reference  to  measures  which 
are  distinguished  as  curative.  Palliative  measures  are  now  to 
be  considered.  These  are  to  be  adapted  to  different  circum- 
stances  pertaining  to  the  disturbed  action  of  the  heart  To 
tranquillize  the  excited  organ  and  restore  regularity  of  action, 
are  the  ends  for  which  palliative  measures  are  pursued.  But 
the  heart  is  subject,  as  has  been  seen,  to  various  forms  of  dis- 
order, and  the  condition  of  the  organ,  as  manifested  by  the 
symptoms,  is  not  precisely  the  same  in  all  the  several  varieties. 
In  the  mildest  form  of  disorder,  in  which  only  an  occasional, 
momentary  disturbance  is  felt,  there  is  neither  necessity  nor  time 
for  palliation.  Curative  measures  are  alone  required.  Persisting, 
inordinate  action,  continuing  perhaps  for  weeks  or  even  months, 
calls  for  remedies  calculated  to  allay  this  state  of  excitement. 
Clinical  observation  appears  to  show  that  digitalis  is  not  an 
appropriate  remedy  in  these  cases.  This  remedy  is  especially 
useful  when  weakness  and  irregularity  of  the  heart's  action  are 
incident  to  cardiac  lesions.  Aconite  is  more  appropriate,  given 
in  small  doses  repeated  after  short  intervals.  Hydrocyanic  acid, 
or  the  laurel  water,  hyoscyamus,  belladonna,  and  other  narcotic 
sedatives,  may  be  employed  in  succession.  A  belladonna  plaster 
worn  over  the  precordial  region  appears  frequently  to  exert  a 
happy  effect.  Opium  is  admissible,  in  some  cases,  bearing  in 
mind  the  risk  of  becoming  accustomed  to  its  use,  and  the  for- 
mation of  a  habit  which  is  with  difficulty  broken,  and  which 
entails  evils  of  no  small  magnitude.  Palliative  means  in  these 
as  in  other  cases,  are,  of  course,  to  be  conjoined  with  measures 
which  are  designed  to  be  curative. 

Paroxysms  of  palpitation  characterized  by  violence  and  ir- 
regularity of  the  heart's  action,  may  be  shortened  and  mitigated 
by  palliative  measures.  Cases  of  functional  disorder  often  come 
under  the  observation  of  the  physician,  for  the  first  time,  under 
these  circumstances.  He  is  frequently  summoned  in  haste,  and 
finds,  perhaps,  the  patient  and  friends  in  a  state  of  great  alarm. 
The  first  point  is  to  give  assurance  of  absence  of  danger,  as  soon 
as  it  is  ascertained  that  the  disturbance  is  merely  functional. 
A  full  opiate  affords  often  the  quickest  and  most  reliable  method 
of  procuring  relief.  Revulsive  applications  arc  serviceable,  such 
as  sinapisms  to  the  chest,  or,  compresses  moistened  with  strong 
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aqua  aramouise.  These  may  be  applied  over  the  spine  if  there 
be  teiiderneas  on  pressure.  Warm,  stimulating  foot-baths  are 
highly  uHeful.  These  measures  relieve  by  obviating  the  ten- 
dency to  the  accumulation  of  blood  within  the  heart.  This  ten- 
dency is  shown  by  coldness  of  the  surface  and  extremities  duiing 
paroxysms  of  palpitation.  Painful  stimulation  of  the  6urfa<'e 
ia  also  useful  by  diverting  the  attention  of  the  patient  from  the 
heart.  If  an  opiate  be  not  employed,  the  reuiedie«  called  anti- 
spasmodic are  indicated,  such  as  the  ethereal  preparations,  the 
compound  spirits  of  hivender,  the  aromatic  spirit  of  ammonia, 
valerian,  assafcetida,  &e.  Some  of  these  may  be  given  in  con- 
junction with,  or  in  addition  to,  opium  or  the  salts  of  morphia. 

Tn  paroxysms  characterized  I)y  feebleness  of  the  heart's  action, 
with  intermittency  and  a  tendency  to  syncoiie,  prompt  relief  i* 
often  alforded  l)y  alcoholic  stiniulauts.  Brandy  or  some  form  of 
spirit  should  be  given  pretty  freely,  and  not  much  diluted.  Ano- 
dynes, antispasmodics,  and  revulsive  applications  may  he  addvd. 

The  symptoms  associated  with  palpitation,  exclusive  of  those 
referable  to  the  heai-t,  must  influence,  to  some  extent,  palliutive 
measures.  Thus,  if  plethora  be  manifestly  present^a  small  vene- 
section or  local  bloodletting  by  cupping  or  leeching,  may  he  in- 
dicated with  a  view  to  immediate  relief.  Marked  coldness  of  the 
surface,  on  the  other  hand,  and  prostration,  point  to  the  free  use 
of  stimalants.  Remedies  nddreswed  to  the  stomach,  in  certain 
cases,  are  eilectual.  If  the  stomach  be  distended  with  ga8,ca^ 
niinatives  act  like  a  charm.  If  acidity  or  cardialgia  he  present, 
an  alkaline  or  antacid  remedy,  and  especially  aranionia,  may  cat 
short  the  paroxysm.  If  the  bowels  be  con8tipate<l  and  flatulent, 
an  active  cathartic,  or  a  large,  stimulating  enema  may  prove 
etinally  efficient. 

In  paroxysms  occurring  in  persons  of  a  gouty  habit,  U  h» 
been  advised  to  make  irritating  applications  to  the  joints  usually 
affected,  in  order  to  solicit  the  local  raanifeatations  of  the  disewe 
in  these  situations.  Preparations  of  colchicuni  and  giuitKQia 
are  considered  as  indicated  by  i^alpitation  occurring  under  thai* 
circumstances.  The  palliative  measures,  however,  suited  to 
other  cases  are  applicable,  and  especially  remedies  addresBed  to 
the  stomach. 


CHAPTER  X. 

DISEASES  OF  THE   AORTA THORACIC  ANEURISMS. 

Aente  aortitis — Sabacate  or  obronio  aortitis — Morbid  deposit  on  th«  surface  of  the  lining 
membrane  of  the  aorta — Atheroma — Caloareous  deposit — Dilatation  of  the  aorta — 
Contraction  and  obliteration  of  the  aorta — Thoracic  aneurisms — Definition — Varieties 
— Anatomical  relations,  Ac. — Causes — Terminations — Symptoms — Physical  signs — Di- 
agnosis — Treatment. 

Affections  of  the  aorta  do  not,  strictly,  fall  within  the  scope 
of  a  treatise  on  the  diseases  of  the  heart ;  but  they  are  with 
propriety  included,  not  merely  on  account  of  the  close  anatomi- 
cal relations  of  the  parts  affected,  but  because  diseases  in  these 
two  situations  are  often  associated,  and,  without  projxjr  knowl- 
edge and  care,  certain  symptoms  and  signs  due  to  aortic  affec- 
tions, are  liable  to  be  attributed  to  the  heart.  The  aorta  may 
be  the  seat  of  inflammation,  acute  and  chronic,  and  of  structural 
changes  either  resulting  from  inflammation  or  non-inflamma- 
tory ;  it  is  subject  to  alterations  in  calibre,  viz.,  contraction  or 
dilatation,  and  aneurisms  occur  oftener  in  this  than  in  any  other 
portion  of  the  arterial  system.  This  chapter  will  be  devoted  to 
a  brief  consideration  of  these  several  forms  of  disease,  treat- 
ing of  them  only  so  far  as  they  are  of  practical  interest  to  the 
physician. 

Acute  inflammation  of  the  aorta  is  one  of  the  most  infrequent 
of  diseases.  It  might  naturally  be  presumed  that  inflammation 
would  be  likely  to  extend  into  this  artery,  from  the  left  ven- 
tricle, in  endocarditis,  but  it  is  quite  otherwise;  the  latter  dis- 
ease is  sufliciently  common,  and  in  the  few  cases  of  acute  aortitis 
which  have  been  observed,  it  does  not  appear  to  have  been 
always  either  preceded  or  accompanied  by  endocardial  inflam- 
mation. There  are  various  pathological  topics  pertaining  to 
inflammation  within  the  aorta,  which  have  been  much  discussed, 
and  are  still  open  for  discussion,  such  as,  the  primary  seat  of  the 
inflammation,  the  occurrence,  or  not,  of  fibrinous  exudation  on 
the  free  surface  of  the  lining  membrane,  the  production  of  pus 
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ttnd  consequent  purulent  infection  of  the  blond,  the  coagutatioD 
of  fibrin  within  the  vessel,  Ac,  I  do  not  propnae  to  enter  into  a 
discuasiou  of  these  topics.  They  poasess  pathological  intere«>t 
and  importance,  bnt  they  are  not  embraced  within  tlie  practical 
ohjeots  of  this  work.  As  regards  acute  aortitis,  with  our  present 
knowledge  of  its  symptoms,  signs,  and  pathological  effects,  no 
physician  would  venture  to  diagnosticate  it.  This  fact  furnishce 
a  sufficient  reason  for  not  devoting  to  it  distinct  consideration. 
The  statement  just  made  resjiectiug  acute  inflammation  of  the 
aorta,  may  also  be  applied  to  subacute  and  chronic  aortitis,  bo 
far  as  concerns  symptoms,  signs,  and  pathological  eH'ccts,  refer- 
able immediately  to  the  inflammatory  state.  In  a  pi-actical 
point  of  view,  certain  degenerative  changes  and  lesioTis  of  the 
aorta  are  chiefly  important.  It  is  a  pathological  question  how 
far  these  are  the  ulterior  consequences  of  infiammatioa.  Tliis 
question  involves  the  latitude  of  signification  belonging  to  tlie 
term  inflammation;  and  there  would  be  no  advantage,  practi- 
cally, in  here  discussing  it.  The  imjKtrtant  degenerative  changes 
are  those  commonly  known  as  atheromatous  and  calcsreoos. 
To  these  I  shall  give  brief  consideration.  Next  dilatation,  con- 
traction, and  obliteration  of  the  aorta,  will  claim  notice;  and, 
lastly,  aortic  aneurisms  will  require  to  be  considerwl  at  soina 
length  with  reference,  esjieeially,  to  the  diagnosis  and  treutmeut. 


ATHEnOMATOl'S    AND    CALI 


r    OF    T>IE    AORTA. 


The  changes  embraced  under  the  name  atheroma  are  very  com- 
mon in  the  aorta.  They  exist,  more  or  less,  in  most  persrais 
after  middle  age.  Tlie  earliest  appearance  is  that  of  small  while 
epots.  Increasing  and  coalescing  patches,  irregular  in  form,  owl 
of  greater  or  less  size,  are  formal.  They  are  due  to  the  presence 
of  a  morbid  product,  of  a  pulpy  consistence,  as  the  name  sthf^ 
oma  denotes.  This  atheromatous  product  is  found,  on  microscop- 
ical examination,  to  contain  oil  globules  in  abundance,  with  crys- 
tals of  cholesterine ;  and  hence,  it  is  considered  na  a  varitfty  of 
fatty  degeneration.  It  is  situated  beneath,  not  upon,  the  fr« 
surface  of  the  lining  membrane  of  the  artery.  At  first,  a  senii- 
sotid,  it  may  undergo  softening  and  become  a  puriform  liquid. 
The  lining  membrane  of  the  artery,  after  a  time,  gives  wav, 
either  from  pressure  or  molecular  changes,  and  the  Hquetied  pro- 
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duct  18  discharged,  leaving  ulcerated  and  sometimes  cyst-like 
spaces.  The  weakness  of  the  vessel  at  these  points  may  lead  to 
aneurism,  and  even  to  perforation ;  the  latter,  however,  is  ex- 
tremely rare.  According  to  Virchow,  and  others,  the  atheroma- 
tous product  is  the  result  of  a  granulo-fatty  transformation  of  the 
anatomical  elements  of  the  part,  these  having  been  increased  by 
proliferation,  and  the  primary  morbid  process  is  inflammatory. 

The  calcareous  degeneration  appears  to  have  its  point  of  de- 
parture in  atheroma.  Instead  of  becoming  liquefied  and  being 
discharged,  the  atheromatous  product  is  solidified  by  the  deposi- 
tion of  the  phosphate,  and  carbonate  of  lime.  It  undergoes  cal- 
cification. This  degenerative  process  commences  beneath  the 
free  surface  of  the  lining  membrane ;  but,  after  a  time,  the  lining 
membrane  is  destroyed,  and  the  calcareous  matter,  in  the  form 
of  plates  or  scales,  projects  within  the  artery,  and  is  in  contact 
with  the  current  of  blood.  The  amount  of  the  atheromatous 
and  calcareous  degenerative  changes  varies  greatly  in  diflferent 
cases.  Both  forms  of  degeneration  may  be  combined.  The 
portions  of  the  artery  afl^ected  may  be  few  and  small,  or  nume- 
rous and  large.  They  may  be  confined  to  a  limited  section  of 
the  ascending  part  of  the  arch,  or  they  may  extend  over  a  great 
part  or  the  whole  of  the  artery. 

The  atheromatous  and  the  calcareous  degeneration  stand  in  a 
causative  relation  to  the  aortic  lesions  which  remain  to  be  con- 
sidered in  this  chapter.  There  are,  also,  other  pathological  ef- 
fects. The  roughness  of  the  inner  surface  of  the  artery  is  apt 
to  lead  to  deposits  of  fibrin,  and  these  being  detached  form  em- 
boli. Hence  may  arise  the  local  evils  dependent  on  embolism 
of  the  arteries  of  the  brain  and  in  other  situations.  It  is  prob- 
able that  toxajmic  eft'ects,  which,  with  our  present  knowledge, 
are  undefined,  may  arise  from  the  admixture  of  the  liquefied 
atheromatous  matter  with  the  blood ;  moreover,  with  this  mat- 
ter more  or  less  pus  may  be  combined.  The  loss  of  the  elasticity 
of  the  aorta,  when  it  is  extensively  aflwted  with  either  form  of 
degeneration,  and  the  resistance  which  it  offers  to  dist<)nsion 
from  the  pressure  of  the  blood,  if  it  be  greatly  calcified,  are  other 
eflbcts.  The  latter  may  give  rise  to  hypertrophy  of  the  left  ven- 
tricle, which,  however,  under  these  circumstances,  is  compensa- 
tory or  consecutive.  Weakness  of  the  circulation  is  incident  to 
each  of  these  effects  in  proportion  as  the  force  of  the  recoil  of 
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the  arterial  coats,  wliieh  follows  the  ventricular  sjslole,  is 
paired. 

There  are  no  subjective  eyitiptoms  which  point,  with  any 
tintrtness,  to  atlieromntoua  or  calcareous  dogcneratioa  of 
aorta.  The  athcvomatouH  condition  may  not  give  riee  to 
phyaiuat  sign ;  but  calcareous  doposits  projecting  within  th( 
tery  will  cause  a  systolic  murmur,  which  may  be  load  ( 
and  soft  or  rough,  according  to  the  force  with  which  the  left 
ventricle  contracts,  and  the  physical  conditions  within  the  artery- 
How  is  this  murmur  to  be  distingniahed  from  a  systolic 
produced  at  the  aortic  orifice?  The  only  points  of  diflei 
are,  the  maximum  of  the  intensity  of  a  murmur  produced 
the  artery  ia  likely  to  be  higher,  that  is,  at  a  greater  dietftni 
above  the  base  of  the  heart,  and  the  murmur  is  less  likely  to  be 
loud  or  appi-eciable  below  the  second  intercostal  space.  The 
absence  of  an  aortic  regurgitant  murmur,  and  the  intensity  of 
the  aortic  second  sound,  showing  integrity  of  the  semilunar 
valves  of  the  aorta,  are  negative  i>oiuts  bearing  on  the  discrirui- 
nation.  A  short  murmur  following  the  systolic,  and  ceasing 
with  the  second  sound,  which,  in  a  former  part  of  this  work,  I 
have  called  a  pre-diastolic  murmur,'  is  a  distinctive  sign  which, 
in  some  cases,  can  be  very  clearly  made  out.  Its  significance  in 
this  pointofvieiv  renders  it  important,  If  the  arterial  murmurs 
be  associated  with  lesions  of  the  aortic  orifice  giving  rise  to 
aortic  direct  and  an  aortic  regurgitant  murmur,  thediagnoni 
diflicult  or  impossible.  An  inorganic  arterial  murmur 
exclnded  ;  and  it  is  to  be  borne  in  mind  that  this  mur 
be,  although  it  rarely  is,  intense  and  rough.  Aortic  aneurism 
and  dilatation  of  the  aorta  are  to  be  excluded.  It  may  he  here 
stated  that  a  muruinr  in  the  aorta,  however  intense  or  rougl 
never  alone  evidence  of  aneurism.  The  age  of  the  patient 
he  considered.  The  atheromatous  and  the  calcareous  degei 
tiou  occur  chiefly  after  middle  age,  ami  especially  in  the  nj 
hence,  they  are  called  senile  alterations  of  the  arteriea. 

Marey  has  pointed  out  certain  characters  of  the  poise, 
lineated  by  the  sphygmograph,  which  belong  to  senile  altertti 
of  the  arteries.     lu  the  figure  representing  the  form  of  the  pi 
the  line  of  ascent  is  vertical,  showing  quickness  of  the  pulsati 
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the  summit  is  obtuse,  or  presents  a  horizontal  line,  and  the  line 
of  descent  shows  the  absence  of  dicrotismJ 

The  treatment  of  the  atheromatous  and  calcareous  degenera- 
tion of  the  aorta  does  not  claim  consideration.  Practically,  the 
advantage  of  taking  cognizance  of  them  consists  in  avoiding  the 
error  of  attributing  the  murmurs  which  are  incident  to  them, 
together  with  the  characters  of  the  pulse,  to  lesions  at  the  aortic 
orifice  of  the  heart. 


DILATATION   OF   THE   AORTA. 

Dilatation  of  the  ascending  aorta  is  a  not  infrequent  result 
of  atheromatous  and  calcareous  disease.  The  middle  and  lining 
tunics  becoming  softened,  attenuated,  and  the  elasticity  of  the 
vessel  impaired  or  lost,  dilatation  takes  place  from  the  distend- 
ing force  of  the  blood-current  propelled  forward  by  the  systole 
of  the  left  ventricle,  and  backward  by  the  recoil  of  the  arterial 
coats  beyond  the  affected  portion  of  the  aorta.  This  result  is 
more  apt  to  follow  if  the  left  ventricle  become  hypertrophied. 
The  ascending  portion  of  the  arch  and  the  sinuses  of  Valsalva 
are  the  ix)ints  most  apt  to  yield  to  the  distension.  In  the  latter 
situation,  the  dilatation  is  probably  produced  more  by  the  retro- 
grade than  the  onward  current,  provided  the  semilunar  valves 
remain  sufficient.  The  aorta  may  be  dilated  to  double  or  treble 
its  normal  size,  and  cases  have  been  reported  of  a  much  larger 
increase.  Dilatation  is  distinguished  from  aneurism  by  the  ab- 
sence of  the  sacculated  forms  which  characterize  the  latter ;  but 
not  infrequently  aneurism  and  dilatation  are  associated.  In 
some  cases  of  dilatation  the  walls  of  the  arteries  appear  not  to 
have  been  previously  the  sout  of  disease.  The  walls  of  the  dilated 
portion  are  sometimes  thickened,  and  sometimes  attenuated. 
The  attenuation  has  existed  to  such  a  degree  as  to  lead  to  rup- 
ture. Coagulated  fibrin  never  accumulates  in  the  dilated  artery 
as  it  does  in  an  aneurismal  sac ;  but  if  the  lining  membrane  be 


*  The  followinjj,  from  Miirfty'j»  work,  roprespnts  the  characters  of  the  pulse  in 
a  patient,  62  years  of  n(;e,  who  died  of  cerebral  hemorrhage,  the  autopsy  showing 
notable  calcification  of  the  aorta. 
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ronghened  with  calcareous  liepoeitH,  these  may  serve  as  nxu 
for  fibriiioos  masses  which  may  become  detached  and  form  i 
gratory  pings  or  eniholi. 

To  make  out.  during  life,  the  existence  of  dilatiitiou  whei 
is  not  extremely  great,  is  certainly  a  very  difficult  probli 
and,  if  the  dilatation  he  extremely  great,  to  discriminate 
tween  it  and  aneurism  is  difficult.     According  to  Belling! 
visible  pulsation  of  the  large  arteries  of  the  neck  and  npper 
extremities,  and  a  jerking  or  receding  pulse,  are  characteristic 
symptoms.     These  have  been  noticed  in  a  previous  chapter 
distinctive  of  lesions  at  the  aortic  orifice  permitting  regni 
tion  from  the  artery  into  the  left  ventricle.     Their  significai 
as  denoting  dilatation  of  the  aorta,  disconnected  from 
insufficiency,  must  depend  on  the  presence  of  adequate  ovidi 
that  the  semiluuar  valves  remain  sufficient.     This  evidence 
sists  in  the  absence  of  a  murmur  denoting  regurgitation  into| 
ventricle,  and  the  intensity  of  the  aortic  second  sound  of  '' 
heart  being  but  little,  if  at   all,  impaired.     It  is  only  ui 
these  conditions  that  these  symptoms  can  be  considered  as  in 
eating  aortic  dilatation.     BeJlingham  also  states  that  an  ir 
pulse  synchronous  with  the  pulse  is  perceived  when  the  ear 
applied  to  the  stethoscope  laid  upon  the  first  bone  of  the  i 
num.    This  impulse  may  be  perceived  thus  by  the  ear  when 
not  communicated  to  the  hand  with  sufficient  force  to  be  up] 
ciahie.    In  connection  with  these  signs,  a  double  rough  murmur 
is  perceived  which  is  referable  to  the  aorta  aud  not  to  the  aortic 
orifice.    The  diagnosis  in  some  cases,  as  claimed  by  the  author 
just  named,  may  be  made  out  by  means  of  this  combination  of 
physical  signs  ;  hut  in  most  cases,  the  diagnostic  points  ai 
validated  by  the  coexistence  of  lesions  at  the  aortic  orifice, 
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The  calibre  of  the  aorta  is  soraetimes  more  or  less  dinuniehed 
in  consequence  of  atheromatous  and  calcareous  degeneration: 
also,  by  vegetations  and  polypoid  growths.  The  deposit  of 
coagulated  fibrin  in  connection  with  the  foregoing  changes,  or 
the  production  of  thrombi,  is  another  cause.  Contraction  from 
these  intrinsic  causes  affects  generally  the  ascending  portion  of 
the  aorta,  and  it  is  difficult  to  distinguish  it,  during  life,  from 
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obstruction  produced  by  lesions  at  the  aortic  orifice.  Lesions 
at  the  aortic  orifice,  either  obstructive  or  regurgitant,  or  both, 
are  generally  associated.  Extrinsic  causes  may  produce  con- 
traction of  the  aorta.  Aueurismal  and  other  tumors  are  some- 
times so  situated  as  to  have  this  eftect.  The  diagnosis  of  aortic 
contraction,  under  these  circumstances,  can  only  be  conjectural. 
Again,  contraction,  and  even  obliteration  of  the  aorta  have  been 
repeatedly  observed  at  or  near  the  junction  of  the  ductus  arteri- 
osus. In  this  situation  the  diagnosis  may  sometimes  be  made 
with  much  positiveness. 

All  the  cases  of  contraction  and  obliteration  of  the  aorta  near 
the  junction  of  the  ductus  arteriosus,  which  had  been  reported 
up  to  1860,  40  in  number,  have  been  collected  and  analyzed 
by  Dr.  Thomas  B.  Peacock,  and  an  abridgment  of  his  analysis 
will  be  here  given.* 

The  contraction  may  be  abrupt,  and  limited  to  a  small  section 
of  the  vessel ;  or  the  aorta  may  gradually  diminish  in  size,  a 
large  portion  being  more  or  less  contracted.  In  1  of  the  40 
cases  the  aorta  was  smaller  than  usual  throughout  its  whole 
extent.  When  abrupt,  as  it  was  in  22  of  the  40  cases,  it  is 
generally  described  as  appearing  to  have  been  produced  by  a 
knife  pressed  on  the  coats  of  the  vessel,  or  a  string  tied  tightly 
around  it,  or  a  ring  passed  along  it.  The  constriction  was  often 
greater  than  appeared  externally,  due  to  contraction  and  thick- 
ening of  the  internal  tunics.  In  8  of  the  cases  the  calibre  was 
obstructed  by  a  septum  formed  by  a  duplicature  of  the  internal 
coats,  which"  in  one  case  completely  closed  the  canal,  and  in 
other  cases  left  a  small  triangular,  oval,  or  rounded  aperture. 
In  2  cases  the  septum  had  a  bi-concave  form ;  in  1  case  it  pre- 
sented two  projectinjg  lips,  and  in  1  case  it  was  protruded  forward, 
forming  a  funnel-shaped  aperture.  In  10  cases  the  canal  of  the 
vessel  was  entirely  obliterated,  and  in  the  remaining  30  cases  the 
degree  of  contraction  varied,  the  canal  admitting  only  a  small 
flat  or  blunt  probe  in  8  cases,  a  straw  in  1  case,  and  a  writing- 
quill  in  3  cases. 

The  condition  of  the  vessel  above  and  below  the  point  of  con- 
traction or  obliteration  varied.  Generally  the  ascending  portion 
was  dilated,  the  coats  frequently  being  thickened  with  atheroma- , 

1  For  further  details  of  the  cases  and  an  account  of  the  previous  literature  of 
the  subject,  see  Dr.  Peucoclt's  paper  in  the  British  and  Foreign  Medico-Chirurg. 
Keview,  April,  1860. 
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tons  or  (calcareous  deposit.  In  some  cases  tliese  changes  cxtetifled 
over  a  large  part  of  the  arch,  and  even  to  near  the  seat  of  the 
oontraction.  In  11  cases,  however,  dilatation  alone  existed,  ihw 
coiLts  not  appearing  to  have  been  mftterially  diseased.  Below 
the  seat  of  the  stncluro  generally  the  vessel  was  qiiickl}*  dilated, 
hut  in  some  cases  the  size  of  the  vessel  was  smaller  than  natnral. 

That  the  contraction  or  ohlitei-ation  of  the  aorta,  in  tliese 
cases,  involved  a  congenital  imperfection,  is  probable,  although 
in  the  larger  number  of  cases,  namely,  in  24  of  38  cases,  the  ages 
were  between  twenty-one  and  fifty  years.  In  the  remainder  of  the 
38  cases  in  which  the  ages  were  noted,  they  varied  from  twenty- 
two  days  to  twenty  years.  The  occurrence  in  a  considerable  nntn- 
her  of  eases  under  the  age  when  the  ordinary  affections  of  the 
aorta  are  most  apt  to  occur,  the  situation  of  the  ohatniction  near 
the  junction  of  the  ductus  arteriosus,  and  the  fact  that  the  coats 
of  the  vessel  arc  not  always  diseased,  are  valid  grounds  for  refer- 
ring the  origin  to  an  error,  at  birth,  in  conformation.  Tliis  view, 
which  writei-s  have  generally  held,  is  corroborated  by  the  fre- 
quency of  other  congenital  defects  in  the  cases  analyzed.  Thtis, 
of  the  40  cases,  in  5  the  aortic  semilunar  valves  were  defective; 
in  1  case  the  coliimnje  carneie  of  the  mitral  vaives  were  wanting ; 
in  1  case  the  septnni  of  the  Tcntricles  was  iuijerfect ;  in  1  case 
the  foramen  ovale  was  unclosed  ;  in  3  cases  the  ductus  arteriosus 
was  more  or  less  pervious  throughout  its  whole  extent ;  and  in 
4  cases  it  remained  open  for  a  portion  of  its  aortic  extremity, 
but  was  obliterated  at  the  pHlnionic  end ;  in  1  case  there  was 
hare-lip,  with  fissure  of  the  palate;  in  1  case  there  was  hypos- 
padias; and  in  2  cases  there  was  defective  conformation  of  the 
tower  extremities.  The  aggregate  of  these  cases  is  19,  nearly 
one-half  tlie  whole  number,  a  projmrtion  certainly  greater  than 
would  he  met  with  in  an  equal  number  of  cases  of  any  form  of 
disease  not  congenital.  The  congenital  defect,  however,  may  in- 
crease during  the  progress  of  life,  and  it  is  aggravated  by  disease* 
develojied  after  birth. 

The  maintenance  of  life,  and  even  of  vigorous  health,  for  many 
years,  when  the  aorta  is  greatly  contracted,  and  even  obliterated, 
is  remarkable  as  illustrating  the  ability  of  collateral  vessels  in 
carrying  on  the  circulation.  From  an  examination  of  t)odie8  in 
which  the  arteries  were  injected  previous  to  dissection,  it  ap- 
pears that  the  branches  of  the  subclavian  arteries,  and  the  aortic 
branches  helow  the  seat  of  the  obstruction  are  chaunels  of  com- 
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munication  adequate  to  a  sufficient  supply  of  blood  to  the  lower 
parts  of  the  body. 

The  branches  referred  to,  are,  Ist,  the  transversalis  colli,  de- 
rived from  the  thyroid  axis,  which,  through  itB  posterior  scapu* 
lar  branch,  anastomoses  with  the  posterior  branch  of  the  aortic 
intercostal  arteries ;  2d.  The  superior  intercostal  artery,  derived 
from  the  subclavian,  which  anastomoses  with  the  aortic  inter- 
costals ;  and,  3d.  The  internal  mammary,  w^hich,  by  means  of  its 
anterior  intercostal  branches,  comnmnicates  with  the  anterior 
aortic  intercostal  artery,  by  its  musculo-phrenic  artery  unites 
with  the  lower  intercostals,  and,  by  the  superior  epigastric  ar- 
tery, wdth  the  epigastric  derived  from  the  external  iliac  artery. 
The  thoracic  branches  of  the  axillary  artery  appear  also  to  assist 
in  conveying  the  blood  into  the  descending  aorta.  All  these 
vessels  are  found  to  have  become  very  greatly  enlarged,  elon- 
gated, and  tortuous. 

The  obstacle  to  the  circulation,  however,  produces  the  same 
eftects  upon  the  heart  as  other  forms  of  aortic  obstruction, 
namely,  hypertrophy  and  dilatation.  In  28  cases  there  was  more 
or  less  enlargement  of  the  heart,  the  enlargement  being  confined 
to  the  left  ventricle  in  10  cases,  and  the  right  ventricle  being  also 
aftected  in  18  cases.  Aortic  valvular  lesions  coexisted  in  12 
cases,  and  mitral  valvular  disease  in  1  case.  In  several  of  the 
cases  of  aortic  lesions  the  valves  were  simply  incompetent  from 
dilatation  of  the  artery  at  its  orifice. 

Of  the  40  cases,  in  12  there  was  no  history  of  the  symptoms 
during  life,  the  patients  dying  suddenly,  or  of  some  disease  not 
connected  with  the  condition  of  the  aorta,  and  the  defect  was 
only  detected  on  examination  after  death.  In  6  cases  the  pa- 
tients came  under  observation  for  some  acute  or  chronic  affec- 
tion of  an  independent  character,  and  the  evidences  of  some  de- 
fect in  the  vascular  system  were  detected,  as  it  were,  accident- 
ally. In  18  cases  the  patients,  after  having  enjoyed  good  health 
and  been  equal  to  active  exertion  for  a  long  period,  manifested 
the  symptoms  of  cardiac  disease,  such  symptoms  often  appear- 
ing after  some  obvious  exciting  cause,  and  gradually  advancing 
until  they  assumed  the  usual  features  of  cardiac  asthma  and 
dropsy.  In  these  cases  the  interval  which  elapses  between  the 
first  occurrence  of  theflym|)tome,and  the  fatal  termination  varied 
greatly,  in  some  cases  being  one,  two,  three,  or  four  months  ;  in 
other  cases,  five  and  eight  y«ars.   In  4  cases  onjy  had  the  patients 
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always  been  delicate,  maDifesting  especially  symptoms  of  feeble- 
ness of  the  circulation,  such  as  breathlessne^ss,  lividity,  chronie 
cough,  &c. 

As  regards  the  causes  which  immediately  occasioned  death, 
in  11  cases  the  patients  died  of  acute  or  chronic  diseases  bat 
little,  or  (*nly  indirectly,  connected  with  the  morbid  condition 
of  the  vascular  sj'stcm.    In  8  or  9  cases  death  occurred  suddenly, 
and  was  directly  traceable  to  the  condition  of  the  aorta.     In  3 
casen,  blood  escaijed  into  the  cavity  of  the  |>ericardiuni  from  rup- 
ture of  recent  dissecting  aneurisms  of  the  ascending  aorta,  and  in 
1  case  from  a  dissecting  aneurism  of  the  arch ;  in  1  case  the  right 
ventricle  was  the  seat  of  rupture,  and  in  1  case,  the  right  auricle; 
in  1  case  a  large  aneurism  of  the  descending  aorta,  below  the 
seat  of  the  constriction,  had  burst  into  the  left  bronchus,  and  in 
1  case,  death  occurred  from  syncope  attributable  to  fatty  degene- 
ration of  the  right  ventricle.     In  1  case  the  patient  was  reported 
to  have  died  instantly  from  apoplexy,  and  in  this  case,  probably, 
the  death  was  from  syncope.     In  the  largest  proportion  of  cases, 
namely,  in  16  of  36,  in  which  the  cause  of  death  was  clearly 
stated,  the  patients  sank  with  the  ordinary  symptoms  of  cardiac 
asthma  and  dropsy,  complicated,  in  different  cases,  by  bronchitis, 
pneumonia,  pleurisy,  pericarditis,  erysipelas  and  sloughing,  jmr- 
pura,  &c. 

The  diagnosis  of  contraction  or  obliteration  of  the  aorta  near 
the  junction  of  the  ductus  arteriosus  has  been  made  by  Opj>olzer, 
llamernjk,  and  Van  Leuwen,  and  its  correctness  verified  by  ex- 
amination after  death.     The  diascnosis  was  based  on  the  follow- 
ing  points:  1st.  Xotal)le  enlargement,  contortion, and  pulsation 
of  collateral  branches  of  vessels  originating  from  the  arch  of  the 
aorta,  namely,  the  transversalis  colli,  the  posterior  scapular,  and 
the  superior  aortic  intercostal  arteries,  together  with  the  snjKjr- 
iicial  brantfhes  distributed  to  the  chest  and  back.     2(1.  Xotable 
weakness  of  the  pulsation  of  the  arteries  of  the  lower  extremities, 
as  the  inguinal  and  the  femoral.     This  contrast  between  the 
pulsation  of  the  arteries  of  the  upper  and  the  lower  parts  of  the 
body  is,  of  course,  the  more  striking  according  to  the  degree  of 
the  aortic  obstruction,  and  is  most  marked  when  the  canal  of 
the  vessel  is  entirely  occluded.     3d.   In  some  cases  a  systolic 
murmur,  most  intense  at  the  base  of  the  heart,  along  the  upi^er 
jmrt  of  the  sternum,  under  the  clavicles,  esjx3cially  on  the  letl 
side,  and  at  each  side  of  the  neck  in  front.     In  the  case  observed 
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by  Haraernjk  a  murmur  was  audible  in  the  dilated  superficial 
arteries. 

These  points  indicate  an  obstruction  below  the  origin  of  the 
left  subclavian  artery  as  the  situation  of  the  aortic  aftection. 
But  to  arrive  at  a  diagnosis  of  contraction  or  obliteration  of  the 
aorta,  obstruction  from  the  pressure  of  an  aneurismal  or  other 
tumor  must  be  excluded ;  there  must,  therefore,  be  no  deficiency 
of  resonance  on  percussion,  no  evidence  of  pressure  on  the  recur- 
rent laryngeal  nerve,  the  oesophagus,  trachea,  or  bronchi. 

The  affection  is  apt  to  be  overlooked,  because  in  some  cases 
no  marked  symptoms  of  disorder  of  the  vascular  system  are 
manifested  during  life ;  and  in  the  cases  in  which  obvious  symp- 
toms are  produced,  they  are  often  due  to  the  secondary  affection 
of  the  heart  rather  than  to  the  original  difliculty,  and  do  not 
appear  to  differ  in  any  material  respect  from  those  of  cardiac 
disease  dependent  on  any  other  source  of  aortic  obstruction. 


THORACIC  ANEURISMS. 

The  term  aneurism,  in  its  broadest  sense,  and  in  accordance 
with  its  etymology,*  is  applicable  to  every  species  of  dilatation 
of  an  arterial  trunk.  It  is  customary,  however,  to  exclude  dila- 
tations which  are  not  circumscribed,  and  which  are  not  jx^uch- 
like  in  form.  The  term  is  also  applied  to  a  sac  or  pouch  com- 
municating with  an  artery  through  a  perforation  caused  either 
by  disease  or  a  wound.  When  the  perforation  is  caused  by  a 
wound,  the  aneurism  is  distinguished  as  traumatic,  and  alf 
aneurisms  produced  by  disease  are  called  spontaneous.  Some- 
times, after  the  rupture  or  wound  of  an  artery,  the  blood, 
instead  of  being  contained  in  a  sac,  infiltrates  the  surrounding 
tissues,  over  a  considerable  or  large  space ;  the  aneurism  is  then 
said  to  be  diffused.  The  propriety  of  applying  the  term  aneu- 
rism to  the  infiltration  of  blood  after  perfpration  of  an  artery, 
has,  with  justice,  been  denied. 

The  division  into  true  fiwA.  false  aneurisms  has  been  long  main- 
tained, in  the  former  the  artery  being  dilated  without  solution 
of  continuity  of  the  coats,  in  the  latter  the  coats  having  been 
ruptured  or  destroyed  over  a  certain  space.     Aneurisms  are  said 

^  aveipvofiOi  a  dilHtation. 
82 
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to  be  mixed  when  they  arise  from  dilatation  of  otic  or  two  of  the 
coats,  the  other  coat  or  coats  having  been  ruptured.  Mixed 
aneurisms  have  been  called  external  when  the  sac  is  formed  of 
the  outer  coat,  the  internal  and  middle  coat  having  heen  rup- 
tured ;  and  they  have  been  called  interniif  when  the  sac  is  formed 
bv  the  iuternal  coat  protruding  through  the  ruptured  middle 
and  outer  coats.  The  latter  is  extremely  rare.  An  aneurism 
may  be  at  first  true,  and  afterward  become  mixed,  or  it  may  be 
prinmrily  au  external  mixed  aneurism;  the  latter  obtains  in 
the  great  majority  of  cases.  The  tumor  formed  by  an  aneuris- 
mal  sac  is  generally  smooth  and  globular,  but  it  is  eometimee 
oval  or  conical  in  shai>e,  and  it  may  be  rendered  irregular  by 
secondary  and  even  tertiary  dilatations  giving  it  a  mulberry 
appearance  externally,  and  causing  it  to  present  internally  a 
multilocular  arrangement.  These  variations  have  given  rise  In 
other  divisions.  A  variety  is  called  the  disi^ecluig  aneurism.  In 
this  kind,  rupture  of  the  inner  and  middle  coats  of  the  artery 
first  occurs,  and  the  blood,  instead  of  dilating  the  outer  coat  bo 
as  to  form  a  sac,  detaches  this  coat  over  a  greater  or  lets  dis- 
tance. In  an  instance  reported  by  Pennock,'  the  dissection  of 
the  coats  extended  as  far  as  the  primitive  iliaes.  The  aorta  in 
this  case  presented  the  appearance  of  a  double  cylinder,  that 
situntetl  internally  Ix-ing  tlie  aorta  proper,  communicating  di- 
rectly with  the  heart,  and  surrounding  this  a  much  larger  cjTm- 
der  communicating  with  the  inner  one  by  a  valvular  fissure  half 
an  inch  in  length.  In  some  instances  the  blood  which  sepiirntea 
the  coat-e,  after  passing'a  cert-ain  distsince,  finds  its  way  again 
into  the  proper  arterial  channel  through  a  second  opening, 

Finally,  the  names  varicose  or  cirsoid  aneurism  and  aneurisnul 
varix  !ire  applied  to  a  lesion  in  which  a  communication  has  he«ai 
eafabliahed  between  an  artery  and  a  vein.  I  agree  with  my 
friend  Prof,  Gross  in  the  opinion  that  the  so-called  dissecting 
aneurism  and  the  aneurisrnal  varix  do  not  come  within  tlie 
proper  definition  of  an  aneurism,  and  that  they  should  not  b« 
reckoned  as  such. 

Au  account  of  each  ijf  the  various  kinds  of  aneurism  BhooMi 
of  course,  enter  into  a  full  consideration  of  the  auhjeot;  bud 
directing  attention  exclusively  to  aneurisms  of  the  tboiAOd 

'  NolP  in  Hope  on  DUcieca  nf  the  Heart,  1812.  p.  M2.  Scvanil  caieaiMbm 
ruporuil  by  tbe   ediuir,  Dr.  Pennoclc.     Similar  vHtmi  have  b 
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aorta,  and  considering  these  only  so  far  as  they  are  of  praetiea-1 
interest,  reference  will  be  had  in  this  chapter  chiefly  to  saccu- 
lated enlargements,  as  distinguished  from  dilatations  of  the 
artery,  constituting  either  true  or  mixed  aneurisms.  With 
reference  to  diagnostic  phenomena,  certain  points  are  to  be  no- 
ticed prior  to  considering  the  symptoms  and  physical  signs. 

Sacculated  thoracic  aneurisms  form  tumors  varying  in  size 
from  a  pea  to  the  foetal  head ;  but  to  give  rise  to  phenomena 
available  for  diagnosis,  the  size  must  be  considerable.     Their 
situation  determines,  to  a  considerable  extent,  their  symptoms 
and  signs.    They  are  seated  oftenest  in  the  ascending  aorta, 
next  in  frequency  at  the  arch,  and  less  frequently  in  the  de 
scending  aorta.     Of  87  cases,  in  40  they  were  connected  with 
the  ascending  aorta,  in  30  with  the  arch,  and  in  16  with  the 
descending  portion.*    They  occur  sometimes  at  the  sinuses  be- 
hind the  semilunar  valves,  and  in  this  situation  rupture  takes 
place  before  the  tumor  attains  to  a  large  size,  in  consequence 
of  the  cellular  coat  which  exists  in  other  situations  being  here 
wanting  and  its  place  supplied  by  the  more  delicate  pericar- 
dium.    The  eflPusion  of  blood,  when  rupture  takes  place,  is  into 
the  pericardial  sac,  and  death  is  usually  produced  almost  im- 
mediately by  mechanical  compression  of  the  heart.     Aneurisms 
in  this  situation  occur  most  frequently  at  the  right  coronary 
sinus ;  next  at  the  posterior  or  inter-coronary  sinus,  and  rarely 
at  the  left  coronary  sinus.     Occurring  at  the  right  corgnary 
sinus,  the  aneurismal  tumor  presses  on  the  pulmonary  artery, 
and  may  occasion  more  or  less  obstruction  to  the  current  of 
blood  in  that  artery,  thereby  giving  rise  to  enlargement  of  the 
right  side  of  the  heart.     Regurgitation  through  the  pulmonic 
valves  is  liable  to  be  induced.    A  positive  diagnosis  of  aneurisms, 
in  this  situation,  is  impracticable.     In  most  cases  there  are  no 
symptoms  pointing  to  the  existence  of  any  disease  of  the  heart 
or  large  vessels.     In  one  of  4  cases  which  I  have  recorded,  the 
patient  fell  and  expired  almost  instantly  while  in  the  act  of 
leaving  hospital  after  recovery  from  pleurisy.    In  another  case 
the  person  was  found  dead,  having  been  up  to  the  time  of  death 
apparently  in  perfect  health.    In  another  case  sudden  death 
took  place,  and  in  the  fourth  case  rupture  had  not  taken  place. 
Situated  above  the  valves,  the  aneurism  may  or  may  not  be 

nwi  ■         _HI1^B-1       t     -I — ■       -      T ^  ■_  .__  _  ^  ,_' 

^  Swett,  op.  cit.,  p.  544. 
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acrompaTiieii  by  dilatation  of  the  art.cry  at  its  m-ifico,  so 
render  the  valves  inauffioieut;  or  the  anyuriaiii  may  or  may  not 
be  conipliL-ated  with  aortic  valvular  leBions.  As  i-egards  the 
ettects  upon  the  heart,  mii^'h  dejieiKlB  on  the  existence  ur  non- 
existence  of  aortic  regurgitation.  If  regupgit^tion  take  place, 
erilargement  of  the  heart,  commencing  and  predominating  in  the 
left  ventricle,  ie  sure  to  follow ;  but  if  the  aortic  valves  rom&in 
anfficient,  the  heart  does  not  invariably  Iieconie  eiilargetl.  Aneu- 
risms of  the  ascending  aorta  and  arch  are  generally  seated  on 
(he  convex  side  of  the  vessel,  and  the  tumor  extends  in  a  direc- 
tion to  the  right,  the  extension,  of  course^  being  proportionate 
to  the  size  of  the  tumor.  But  it  is  to  be  borne  in  mind  that 
the  tumor  may  spring  from  either  the  concave  or  the  posterior 
surface  of  the  vessel  and  extend  in  ditlerent  directions,  having, 
consequently,  different  anatomical  relations  to  the  thoracic 
walls  and  the  organs  within  the  chest.  Whatever  may  be  the 
direction  in  which  the  tnmor  extends,  in  proportion  to  its  size 
it  presses  upon  surrounding  parte,  displacing  them,  and  inter- 
fering with  their  functions ;  it  gives  rise  to  incal  iuflanimation 
and  adhesions;  it  causes  erosion  and  atropliy,  and,  finally,  it 
ends  frequently  in  rupture  or  an  opening  pnnluced  by  sloughing 
or  ulceration,  through  which  the  arterial  blood  escapes  mthts 
externally  or  into  some  interna!  part.  With  reference  to  tbe 
relative  liability  of  different  portions  of  the  thoracic  aorta  to 
aneurism,  the  following  statisties  are  cited  from  Gibson's  Medi- 
cal Anatomy,  Fasciculus  V  :  "Of  703  cases,  in  87  the  aneurisin 
was  within  the  pericardium  ;  in  193  the  ascending  aorta  abow 
the  attachmer^t  of  the  pericardium  was  the  st-at ;  the  transverw 
and  ascending  aorta  were  both  involved  in  140  cases ;  the  trans- 
verse was  alone  atiected  in  120,  and  conjointly  with  the  dc 
ing  aorta  in  20  cases ;  the  deseendiug  portion  of  the  arc 
the  seat  iu  72,  and  the  aorta  below  the  arch  in  71  caaes,"' 
The  anatomical  relations  of  aneurismal  tumors  must 
sidered  in  order  to  onderetand  the  rationale  of  certHiu  •.Viap- 
toms.  Arising,  in  the  majority  of  cases,  from  the  conVW 
margin  of  the  aeeending  or  transverse  aorta,  contracting  tdli*" 
sions  with  the  thoracic  walle,  and  erosion  of  the  latter  taking 
place,  the  integumenta  are  at  length  raised,  forming  a  visltlB 

■  Fcir  ataliaticnl  fiicU  relating  ti>  nunioroua  jininla  of  i nt« rait  and  ii 
in  tbe  history  of  aiteuriinii,  Ibe  roadet  is  refarrcd  to  Sibion's  lledical  Am 
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swelling.  This  swelling  or  external  tumor  is  generally  situated 
at  a  point  on  the  right  side  of  the  sternum  between  the  clavicle 
and  the  fourth  rib ;  but  it  may  make  its  appearance  over  the 
first  or  second  bone  of  the  sternum,  or  in  the  neck,  or  below 
the  left  clavicle,  and  in  rare  instances  on  the  posterior  surface 
of  the  chest.  But  before  it  becomes  apparent  to  the  eye,  certain 
effects  are  apt  to  be  produced  by  pressure  on  internal  parts. 
These  effects  are  still  more  marked  when  the  aneurismal  tumor 
springs  from  the  concave  margin  of  thcvessel.  The  parts  ex- 
posed to  pressure,  and  giving  rise  to  symptomatic  phenomena, 
are  the  tracbea,  the  bronchi,  the  lungs,  the  oesophagus,  the  par 
vagum  and  recurrent  nerves,  the  sympathetic  nerve,  the  superior 
vena  cava,  the  thoracic  duct,  and  the  pulmonary  artery.  The 
effects  of  pressure  on  these  parts  belong  among  the  symptoms 
of  thoracic  aneurism.  The  anatomical  relations  of  aneurismal 
tumors  arising  from  the  descending  aorta  are  different.  Pressure 
on  the  parts  just  mentioned  does  not  occur.  An  external  tumor 
is  not  developed  unless  the  aneurism  become  extremely  large. 
Aneurisms  here  situated  are  apt  to  contract  adhesions  to  the 
dorsal  vertebne,  leading  to  erosion  of  the  bony  structure,  and 
sometimes  an  opening  takes  place  into  the  spinal  canal.  Situated 
behind  the  heart,  an  aneurismal  tumor  may  displace  this  organ, 
and,  by  pressing  it  forward,  render  its  action  on  the  thoracic 
walls  so  strong  as  to  simulate  hypertrophy. 

In  addition  to  the  size  of  aneurismal  tumors,  the  portion  of 
the  aorta  from  which  they  spring,  and  the  direction  in  which 
they  extend,  other  points  are  concerned  in  the  production  of 
symptoms  and  signs.  The  mouth  of  the  sac  varies  in  size  and 
form  in  different  cases,  allowing  more  or  less  freedom  of  the 
ingress  and  egress  of  blood,  and  either  favoring,  or  otherwise, 
the  force  of  the  current  into  the  cavity.  The  opening  may  be 
smooth,  or  roughened  by  calcareous  deposit.  The  artery  in  the 
vicinity  of  the  aneurism  may  be  healthy,  but  oftener  it  is  more 
or  less  diseased.  The  interior  of  the  sac  is  frequently  studded 
with  calcareous  plates.  The  cavity  of  the  sac  may  be  tilled 
with  liquid  blood ;  but  it  often  contains  solidified  fibrin  in  more 
or  less  abundance.  This  fibrin,  deposited  in  a  series  of  concentric 
layers,  presents  a  stratified  arrangement,  the  layers  nearest  the 
parietes  of  the  sac  being  the  most  condensed,  decolorized,  and 
dry,  and  those  in  proximity  to  the  blood  softer,  more  moist,  and 
reddened  with  haematin.    The  size  of  the  cavity  receiving  blood 
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is.  of  course,  dimiiuBhed  iu  proportion  to  the  accmnulation  rjf 
Bolidiftcd  fibrin.  Thia  deposit  ia  favored  by  the  large  size  of  the 
sac.  tbe  amallnesB  of  its  mouth,  roughness  of  the  interior  RnrfaG«, 
and  feableneBs  of  tbe  heart's  action.  It  must  be  considered  &a 
a  conservative  provision  for  strengthening  the  eac  and  retunliug 
the  progressive  increase  of  the  tumor.  A  spontaneous  care  is 
sometimes  ertecte<l  by  an  accumulation  of  fibria  sufficient  to 
obliterate  the  cavity.  Mrhbcs  of  librin  are  liable  to  become  de- 
tached from  within  the  sac,  forming  emboli  or  plugs,  which  are 
carried  onward  with  Ihe  current  of  blood,  and,  becoming  im- 
pacted ia  arteries  more  or  leas  remote,  occcasion  obstruction  of 
the  circulation,  and  a  diminished  supply  of  blood  to  important 
parts.  Obstruction  of  arteries  commtinicating  with  the  [lOrtioD 
of  the  aorta  where  the  aneurism  is  seated,  is  an  important  ett'ecl. 
This  arises  from  plugging  of  tbe  arteries  with  tibrin,  ami  from 
the  small  size  of  the  mouth  of  the  sac  or  the  form  of  the  aper- 
ture being  such  as  not  to  allow  free  passage  of  blood  into  the 
cavity.  It  also  proceeds  from  the  outward  pressure  of  the  aneo- 
rismal  tumor.  The  arteria  innominata,  carotid,  and  Bubelavian 
arteries  are  liable  in  this  way  to  be  more  or  less  obstructed,  and 
even  obliterated,  when  aneurisms  involve  the  arch  of  tbe  aorta. 

The  formation  of  an  aortic  aneurism  involves  a  pre-exiatil^ 
morbid  condition  of  the  nrterial  coats,  and  in  moat  cftaes  tins 
morbid  condition  is  the  atheromatous  degeneration.  Tbe  Riiddle 
and  lining  coats  becoming  aoftened,  distensible,  and  sometimeB 
destroyed  over  a  certain  space,  dilatation  is  produced  by  tic 
force  of  the  blood-current,  and,  as  a  rule,  the  yielding  parts  are 
more  and  more  dilated  by  the  same  force.  Variona  oircnm- 
stanccB,  which  arc  sufficiently  obvious,  on  tbe  one  hand  favor, 
and  on  the  other  hand  retard,  the  progressive  increase  of  tbe 
ancurismal  tsnuor.  Other  things  being  efiual,  the  incroftfl*  Hi 
size  goes  on  with  a  rapidity  projiortionate  to  the  eoftened,rfr 
laxed  state  of  the  sac,  the  freedom  of  communication  with  the 
artery,  the  power  of  the  heart's  action,  and  the  deficienCTof 
layers  of  fibrinous  deposit.  These  circumstances  varying  in 
different  cases,  the  progress  of  aneurisms  ia  sometimee  extreme^ 
slow,  and  in  other  cases  comparatively  rapid. 

The  jirimary  causes  of  anenrism  ailecting  the  aorta  thtW* 
those  involved  in  tbe  production  of  disease  of  the  coats  of  this 
vessel.  The  supposed  agency  of  muscular  exertions  or  itniM 
in  certain  cases,  irrespective  of  disease  of  the  artery,  may  fait'j' 
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be  doubted  ;  but  in  connection  with  an  atheromatous  affection  of 
the  arterial  coats,  they  doubtless  exert  a  causative  influence.  An 
influence  apparently  belongs  to  age  and  sex.  Males  are  far  more 
subject  to  the  affection  than  females,  and  it  is  rare  that  it  occurs 
prior  to  the  age  of  thirty  or  after  the  age  of  sixty.  These  facts 
are  explained  by  the  more  frequent  occurrence  of  disease  of  the 
coats  of  the  artery  in  males  than  in  females,  by  the  infrequency 
of  its  occurrence  prior  to  the  age  of  thirty,  and  by  the  rigidity 
of  the  arterial  walls  and  lessened  power  of  the  heart  after  sixty. 
The  fact  that  the  ascending  aorta  and  the  arch  are  especially 
apt  to  be  the  seat  of  atheromatous  disease,  explains,  in  a  great 
measure,  the  liability  of  these  portions  of  the  aorta  to  become 
affected  with  aneurism.  Aneurisms  seated  in  the  smaller  arte- 
rial trunks  are  frequently  of  traumatic  origin,  but  it  is  obvious 
that  aneurisms  of  the  aorta  are  never  attributable  to  wounds  of 
this  vessel.  It  is  possible  that  hypertrophy  of  the  left  ventricle 
may  contribute  to  the  formation  of  aneurism,  in  consequence  of 
the  abnormal  force  with  which  the  blood  is  driven  into  the 
artery. 

The  terminations  of  thoracic  aneurisms  may  be  stated,  before 
entering  on  the  consideration  of  the  symptoms,  signs,  and  diag- 
nosis. Eventually,  in  a  large  proportion  of  cases,  the  aneurismal 
sac  opens,  and  the  patient  dies  from  hemorrhage.  But  in  a 
certain  proportion  of  cases,  pressure  on  important  parts,  namely, 
the  trachea,  bronchi,  lungs,  oesophagus,  spinal  cord,  the  recurrent 
laryngeal  nerve,  vena  cava,  and  pulmonary  artery,  occasions  death 
before  rupture  takes  place.  It  is  needless  to  say  that  the  exist- 
ence of  aneurism  does  not  preclude  the  development  of  various 
intercurrent  affections  which  may  destroy  life.  The  rupture  of 
the  aneurismal  sac  takes  place  in  different  situations.  It  occurs 
within  the  pericardium,  as  already  mentioned,  when  the  aneu- 
rism is  seated  below  the  attachment  of  this  membrane.  It  also 
occurs  in  this  situation,  occjisionally,  when  the  site  of  the  aneu- 
rism is  above  the  attachment  of  the  membrane.  The  latter 
occurred  in  five  of  seventy-nine  cases  analyzed  by  Crisp  and 
Swett.  The  relative  frequency  of  rupture  in  other  situations 
will  be  most  readily  represented  by  giving  the  combined  results 
of  the  statistics  furnished  by  the  authore  just  named.  Rupture 
into  the  cavities  of  the  heart  took  place  in  nine  of  one  hundred 
and  thirty-eight  cases.  Of  these  nine  cases,  the  rupture  was 
into  the  right  auricle  in  four,  the  right  ventricle  in  four,  and 
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the  !tft  ventrielf  iii  one.  Rupture  into  the  pulmonary  arUry 
took  place  in  six  uf  two  hundred  ami  eeventecn  i^afteif.  In  al) 
of  these  six  caBes.  the  anenrism  was  suateil  in  either  the  ascend- 
ing or  transverse  aorta.  Rupture  into  the  vena  cava  occurred 
also  in  six  of  two  hundred  and  seventeen  cases.  Ruptun;  into 
the  I'lr^uriii  sac  took  place  in  fourteou  of  two  hundred  and  seveu- 
teeu  eases.  Aneurisms  of  the  descending  aorta  arc  more  likelj 
to  open  in  this  situation  than  those  seated  in  the  ascending  or 
transverse  aorta.  The  rupture  is  oftener  into  the  left  than  into 
the  right  pleural  cavity.  Rupture  into  the  lung  occurred  in  eleven 
of  two  hundred  and  fifty-four  eases.  Rupture  into  the  (esophagus 
took  phice  in  sixteen  of  two  hundred  and  sixty-two  cases.  When 
it  occnrB  in  this  situation  the  aneurism  is  generally  seated  in 
either  the  transverse  or  descending  aorta.  Rupture  into  the 
oesophagus  occurred  in  one  of  twenty-nine  cases  wliicli  I  have 
recorded  since  the  publication  of  the  first  edition  of  this  work, 
the  stomaoh  in  this  case  being  tilled  with  blood,  but  no  vaniiling 
of  blood  taking  place.  Rupture  into  the  trachea  took  jilace  in 
thirteen  of  two  hundred  and  fifty-four  cases.  The  aneiMsms 
in  thoae  eases  were  generally  seated  at  the  tranavorse  aorta. 
Rupture  into  a  bronchus  took  pla('«  in  eight  of  two  hundred 
and  fifty-four  cases.  It  occurred  oftener  in  the  left,  than  in  the 
right  bronchus.  Of  rupture  into  the  vertetnd  eaiia/,  only  a 
single  instance  is  contained  among  the  coses  analyzed.  Rup- 
ture externally  took  place  in  only  eight  of  two  hundred  and 
sixty-two  cases.  It  is  thus  seen  that  the  ca^es  in  which  the 
opening  takes  place  in  some  internal  part  greatly  preponderate 
over  those  in  which  the  rupture  is  external:  of  two  hundred 
apd  sixty-two  cases  analyzetl,  internal  rupture  took  [ilace  in 
one  hundred  and  forty-five.  As  already  stated,  rupture  is  a 
termination  in  a  large  proportion  of  cases;  but  the  number  of 
cases  in  which  death  occurs  either  from  results  of  the  aneurism 
irrespective  of  rupture,  or  from  intercurrent  afiectious,  la  nevei^ 
thelcss  considerable.  Of  two  hundred  and  fifty  fatal  eases,  in 
ninety-two  rupture  did  not  take  place.  Finally,  a  apoutaneous 
cure  of  thoracic  aneurism  is  possible.  It  can  take  place  in  but 
one  way,  which  has  beeu  already  mentioned,  namely,  the  oblite- 
ration of  the  aiieurismal  cavity  by  means  of  the  deposit  of  fibric 
After  a  spontaneous  cure  has  taken  place,  fhesac,  filled  with 
fibrin,  and  remaining  attached  to  the  artery,  presents  theuj>- 
peariiuce  of  an  extraneous  tumor.     Obsolete  aneurisms  vera 
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regarded  as  tumors  formed  without  the  artery,  by  Co^^^8a^t 
and  others,  prior  to  the  reaearche«  of  Hodgson.  They  undergo 
more  or  less  reduction  in  size  in  the  progress  of  time,  from  con- 
traction of  the  contained  fibrin,  and  cases  are  reported  in  which 
the  tumor  entirely  disappeared,  leaving  only  a  callosity  of  the 
artery  where  the  aneurism  had  existed. 

When  rupture  of  ap  aneurism  occurs,  the  character  of  the 
opening,  if  it  takes  place  into  ar  serous  cavity,  diifers  from  that 
upon  a  mucous  surface  or  the  skin.  The  serous  membrane  gives 
way,  or  is  torn  by  the  force  of  the  current  of  blood,  that  is,  the 
opening  is  a  true  rupture ;  whereas,  on  the  mucous  surface  or 
flkin  the  opening  is  by  a  process  of  ulceration  or  a  small  eschar. 
Not  infrequently  several  minute  openings  occur  on  a  mucous 
surface  and  the  skin.  The  difterence  just  stated  accounts  for 
the  fact,  that  the  patient  almost  always  dies  quickly  from 
hemorrhage  when  the  opening  is  into  a  serous  cavity ;  whereas, 
death  is  sometimes  preceded  by  repeated  hemorrhages  when  the 
opening  is  upon  a  mucous  surface  or  the  skin.  Oases  have  been 
reported  in  which  an  opening  on  a  mucous  surface  was  quickly 
closed  by  a  clot,  the  hemorrhage  being  thus  arrested,  and  heal- 
ing of  the  opening  took  place.  In  the  case  of  the  celebrated 
surgeon,  Liston,  a  hemorrhage  occurred  from  an  opening  of  the 
aneurism  into  the  trachea  five  months  before  his  sudden  death 
from  a  second  opening  in  the  same  direction,  there  having  been, 
in  the  meantime,  an  almost  complete  immunity  from  symptoms 
of  the  affectioiL  Dr.  Gairdner  reports  a  case  under  his  own 
observation,  in  which  an  opening  into  the  trachea  took  place, 
which  healed,  and  the  patient  lived  for  four  years  afterward.^ 

SYMPTOMS   OF   THORACIC   ANEURISM. 

The  symptoms  of  thoracic  aneurism  are  mainly  due  to  pres- 
sure of  the  aneurismal  tulnor  on  the  surrounding  parts.  If  the 
tumor  be  small,  and  so  situated  as  not  to  contract  adhesions 
with,  nor  press  upon,  certain  portions  of.  the  intra-thoracic 
organs,  it  may  remain  latent  for  an  indefinite  period.  Rupture 
and  sudden  death  occur  not  very  infrequently  when  there  liad 

1  Clinical  Medicine,  Edinburgh,  18f>2.  In  a  case  under  my  observation  since 
the  revision  of  this  work,  a  profuse  hemorrhage  into  the  trachea  from  an  aneu- 
riiiDial  sac  took  place  three  months  before  the  occurrence  of  a  second  and  fatal 
hemorrhage  in  the  same  situation,  the  patient  in  the  interim  being  up  and  about, 
and  travelling  repeatedly  by  railroad  to  and  from  the  city  of  Nqw  York,  a  dis- 
tance of  over  fifty  miles. — Note  to  second  edition. 
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been  no  symptoms  to  excite  siispicioD  of  the  existence  of  an^^l 
ism.    Aneurismal  tumors,  however,  generaJly,  after  they  }i»w 
attained  to  a  certain  size,  give  rise  to  symptonia  more  or  less 
marked  and  characteriatiOj  referable  to  the  respiratory  sys; 
and  voice,  the  fanction  of  deglutition,  the  venous  cireula 
and  the  arterial  pulae. 

If  the  tumor  press  on  either  the  trachea,  or  a  bronchufi,  a 
to  diminish  considerably  the  calibro  of  these  tubes,  or  if  it  en- 
croach largely  on   the  space  which   the  liiugs  should  occupy, 
embarrnssniont  of  i-espiration  occurs,  manifested  especially  whea 
an  unusual  demand  is  made  on  the  respiratory  fiinctioa  as  in 
active  muscular  exercise.     The  enlargement  of  the  tumor,  how- 
ever, being  gradual,  the  diminished  calibre  of  the  tubes,  or  the 
displacement  of  the  lung-substance,  although  considerable,  does 
not  unifoniiiy  oecasion  notable  want  of  breath  even  on  exercise. 
But  in  some  cases  dyspnrea  is  a  very  prominent  symptom.    Pres- 
sure on  the  trachea  sufficient  to  occasion  dyspncpa  renders  the 
resfiirations  slow  and  labored,  the  soft  parts  above  the  clavidc* 
being  depressed,  and  the  lower  part  of  the  chest  contracted  in 
the  act  of  inspiration,  as  in  cases  of  laryngeal  or  tracheal  ob- 
struction from  otlier  causes.     Aneurisms  seated  at  the  upper  or 
posterior  aspect  of  the  transverse  aorta  are  those  moat  likely  M 
press  upon  the  trachea.    Obstruction  of  one  of  the  primary 
bronchi  occasions  want  of  breath  on  exercise,  but  dyspnu^  is 
generally  not  experienced  when  the  patient  is  quiet.     The  left 
bronchus  is  offener  obstructoil  than  the  right.     The  dyspuns 
from  tracheal  obstruction  varies  at  ditferent  times,  owing  to 
difference  in  pressure  according  to  the  varying  size  of  the  amar- 
iemal  sac  from  distension  with  blood.     In  certain  cases  purtiai 
relief  is  obtained  when  the  patient  assumes  a  position  in  whicli 
the  aneurismnl  tumor  gravitates  from  the  trachea.    ThnaJnuw 
ease  under  my  observation  the  lalror  of- breathing  was  dimin- 
ished by  bending  tlie  body  forward  with  the  arms  resting  on 
the  knees,     In  another  case  the  patient  habitually  inclined  tb* 
body  to  the  right  side,  when  either  sitting  or  lying,  finding  i" 
this  posture  oomjwrative  ease.    Considerable  obstruction  by 
pressure  on  the  trachea  occasions  a  whisthng  sound  with  rM- 
piration '  and  cough,  andible  at  a  distance   from  the  piititnl. 
This  sign,  called  stridor,  will  be  noticed  presently  in  connection 
with  the  diagnosis  of  aneurisms. 

The  aneurisnial  lunior  may  extend  into  the  thoracic  s\aee, 
the  tumor,  in  proportion  to  its  size,  conipreaeing  and  diBplui'i"? 


d 


STMPTOMS  OF  THORACIC  ANEURISMS.        607 

• 

the  substance  of  the  lungs.  This  is  another  source  of  embar- 
rassment of  respiration.  Habitual  or  constant  dyspnoea  is  not 
usually  present  under  these  circumstances,  but  the  patient  ex- 
periences want  of  breath  on  exercise  in  proportion  to  the  amount 
of  encroachment  on  the  lungs  by  the  aneurismal  tumor. 

Pressure  upon,  and  irritation  of,  the  recurrent  laryngeal  nerve 
are  other  causes  of  embarrassment  of  respiration.  From  the 
anatomical  relations  of  the  left  recurrent  laryngeal  nerve  to  the 
aorta,  this,  much  oftener  than  the  nerve  on  the  right  side,  is 
liable  to  become  compressed  and  irritated ;  and  it  is  involved, 
especially  in  aneurisms  seated  at  the  left  portion  of  the  trans- 
verse, or  the  upper  part  of  the  descending  aorta.  Aneurisms, 
however,  seated  at  the  right  portion  of  the  transverse  aorta,  or 
the  upper  part  of  the  ascending  aorta,  sometimes  extend  in  a 
direction  to  cause  pressure  or  irritation  of  the  right  recurrent 
laryngeal  nerve ;  and  sometimes  both  the  right  and  the  left 
nerve  are  involved.  Respiration  is  affected  through  this  nerve  in 
two  ways :  First,  by  pressure  on  the  nerve  the  respiratory  move- 
ments of  the  glottis  may  be  arrested  on  one  side,  and  occasion- 
ally on  both  sides,  more  or  less  obstruction  at  the  glottis  being 
produced,  together  with  laryngeal  stridor.  Second^  irritation 
of  the  nerve  causes  spasm  of  the  glottis.  The  spasm  may  occar 
sion  great  obstruction,  occurring  in  paroxysms,  and  attended  by 
a  sonorous  or  croup-like  stridor.  Paroxysmal  dyspnoea  thus  at- 
tributable to  irritation  of  the  recurrent  laryngeal  nerve,  is  some- 
times extremely  distressing,  and  death  from  suftl^cation  caused 
by  spasm  of  the  glottis  has  occurred  in  several  cases  under  my 
observation.  In  one  case  which  I  reported  for  the  American 
Medical  Times  (1864),  the  patient  dying  in  an  attack  of  spasm, 
frequently  recurring  severe  paroxysms  having  induced  great  ex- 
haustion, there  was  found  after  death  a  calcareous  mass  between 
the  left  recurrent  laryngeal  nerve  and  the  aneurismal  sac,  so 
situated  that  it  was  evident  irritation  of  the  nerve  must  have 
been  produced  by  the  expansion  of  the  aneurismal  tumor  from 
the  blood  proi)elled  into  it.  In  this  case  the  aneurism  would 
probably  not  have  proved  fatal  for  a  considerable  period,  had 
not  laryngeal  spasm  been  produced,  and  the  conviction  after  the 
autopsy  was  that  the  patient  might  have  been  spared  much  suf- 
fering and  his  life  prolonged  by  the  introduction  of  a  tube  into 
the  trachea. 

In  one  of  the  cases  characterized  by  the  occurrence  of  spasm 
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of  tbe  glottis,  tracheotomy  was  resorted  to,  to  avert  impending 
death  from  suftbeation.  The  patient  was  admitted  into  Itellevue 
Hospital  at  evening,  and  during  the  night  he  fiuffered  greatly 
from  djspnfea.  On  the  following  day  tlie  respiration  was  some- 
what labored,  hut  he  was  comparatively  comfortahlet.  The 
dyspncea  returned  at  night,  aud  wlien  the  trachea  was  ojiened 
he  was  apparently  moribund.  After  the  tube  was  inserte*!,  llie 
breathing  was  ranch"  less  labored,  consciousness  returned,  and 
tbe  pulse  became  developed;  but  the  relief  was  only  partial, 
ehowinjj  that  all  tbe  obstruction  was  not  at  tbe  larynx.  De-nth 
took  place  on  the  following  day.  The  autopsy  revealed  an 
aneurism  at  the  transverse  aorta  of  tbe  size  of  au  orange,  press- 
ing upon  the  trachea,  and  involving  the  innominate  artery  to- 
gether with  the  right  reeun-ent  laryngeal  nerve. 

It  is  to  he  added  to  tbe  Ibregoing  account  of  8ym|>tome  refer- 
able  to  tbe  recurrent  laryngeal  nerve,  that  Todd  and  Gairdner 
have  observed  fatty  degeneration  and  atrophy  of  tbe  mnHcles 
of  the  aide  of  the  larynx  corresponding  to  the  nerve  conipreaaed 
by  an  aneurismal  tumor. 

Dyspncea,  not  due  to  laryngeal  or  tracheal  obstruction,  nor  to 
encroachment  by  the  aneurisnial  tunioi;  on  tbe  thoracic  apace, 
nor  to  pressure  upon  a  bronchus,  occurs  frequently  in  some  cases 
of  aneurism,  in  conjunction  with  tbe  signs  of  spasmodic  or  true 
aethnia,  namely,  labored  expiration,  dry  bronchial  ralee,  vesiculo- 
tympanitic resonance  on  percussion, and  enlargement  of  the  upper 
and  middle  thirds  of  the  chest  anteriorly.  Spasm  of  the  bron- 
chial muscular  fibres  in  these  cases  is  attributed  to  pressure  of 
the  aueurisra  on  the  branches  of  the  pulmonary  plexus  of  nerves. 
As  a  symptomatic  event  in  cases  of  aiieuriam  this  la  rare, 

Im|iairment  of  the  voice  and  aphonia  are  symptoms  denoting 
paralysis  atfeeting  the  recurrent  nerve,  which,  in  some  cases,  are 
highly  signifieant.  TTiey  are  apt  to  occur  especially  when  Ihe 
aneuriftm  springs  from  the  left  side  of  the  transverse  portion  of 
tbe  arch.  Dependent  on  the  situation  of  the  tumor  being  such  as 
to  occasion  pressure  on  tbe  recurrent  nerve,  these  symptoms  ohar^ 
acterinein  a  striking  manner  certain  eases,  whereas  in  other  caaes 
the  voice  reinains  unaltered,  noti^-ithstanding  the  occurrence  of 
dyspntea  and  stridor  from  laryngeal  spasm.  Hoarseness,  feebjjv 
ness,  or  extinction  of  the  voice,  if  aneurism  be  not  suspected, 
may  lead  the  pmctitioner  to  infer  the  existence  of  laryngitis. 
Ti^acheotomy  has  been  repeatedly  performed  under  tliis  infer- 
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ence.  Stokes  has  indicated  a  point  of  distinction  between  func- 
tional affection  of  the  voice  arising  from  pressure  on  the  recur- 
rent nerve,  and  the  alteration  dependent  on  laryngeal  disease, 
namely,  in  the  latter  the  hoarseness  or  aphonia  is  constant  and 
uniform,  whereas  in  the  former  remarkable  variations  in  the 
tone  and  power  of  the  voice  frequently  occur  within  short  spaces 
of  time.  In  a  case  of  aneurism  of  the  innomiuata,  in  which  the 
recurrent  nerve  was  found  stretched  over  the  tumor  like  a  broad 
ribbon,  the  variations  of  voice  were  truly  remarkable.  "  Within 
twenty-four  hours  it  would  change  from  the  highest  treble  to  a 
deep  bass ;  at  one  time  it  was  an  inaudible  whisper,  at  another, 
hoarse  and  croaking ;  and  this  variability  continued  up  to  the 
period  of  death."'  The  hoarseness  or  aphonia  due  to  aneurism 
may  disappear  for  a  time,  and  again  return.  This  occurred  in 
a  case  under  my  observation.  In  this  case  the  alteration  of  the 
voice  was  the  first  symptom  which  indicated  the  existence  of 
any  disease.  The  patient  supposed  that  he  had  taken  cold,  and 
came  to  the  hospital  to  be  treated  for  an  affection  of  the  air-pas- 
sages. Up  to  that  time  he  had  felt  no  inconvenience  in  perform- 
ing active  manual  labor.  Bulging  at  the  top  of  the  sternum, 
and  abundant  evidence  of  an  aneurismal  tumor  pressing  on  the 
left  bronchus  and  suppressing  respiration  in  the  left  lung,  were 
apparent  on  an  examination  made  some  weeks  afterwards.  In 
eases  of  aphonia  dependent  on  paralysis  affecting  the  recurrent 
nerve  or  nerves,  the  laryngoscope  shows  immobility  of  the  vocal 
chords,  together  with  the  absence  of  appearances  denoting  in- 
flammation or  lesions  within  the  larynx. 

Cough  and  expectoration  are  incident  to  inflammation  of  the 
trachea  excited  by  pressure  of  the  aneurismal  tumor,  and  to 
bronchitis  produced  by  pressure  on  a  bronchus  or  on  the  sub- 
stance of  the  lungs.  Cough,  without  exi)ectoration,  may  be  due 
to  irritation  of  the  pneumogastric  or  the  recurrent  laryngeal 
nerve.  In  the  latter  case,  the  cough  may  be  spasmodic  and 
croup-like  in  character.  Bronchitis  may,  of  course,  occur  in 
cases  of  aneurism,  without  any  pathological  connection  with  the 
latter ;  and  if  there  be  much  obstruction  of  the  trachea  from 
pressure,  the  difliculty  of  expectoration  renders  the  coexisting 
bronchitis  a  troublesome,  and  it  may  be,  a  serious  affection. 
The  accumulation  of  mucus  in  the  bronchial  tubes,  under  these 

1  Op.  cit.,  p.  6S6. 
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circumstances,  is  eomctimeB  the  immediate  cause  of  a  fatal  ter- 
mination. 

I'ressure  of  the  tumor  on  the  (esophagus  interferes  with  the 
fnnetioii  of  deglutition,  giving  rise  to  d^'Bphagia  from  obstriic- 
tioH.  ThiB  is  liable  to  occur  when  the  site  of  the  aneurism  is  st 
the  transverse  or  descending  aorta.  It  is  far  less  frequent  than 
the  occurrence  of  symptoms  referable  to  the  respiratory  system. 
It  may  coexist  with  the  latter,  but  is  sometimes  preseut  without 
them.  It  may  be  tlie  only  prominent  symptom,  and,  if  aneurism 
be  not  suspected,  stricture  of  the  cesophagus  will  then  be  likely 
to  be  inferred.  As  a  judicious  precaution,  an  examination  should 
lie  made  for  the  signs  of  aneurism  in  cases  of  dysphagia  depend- 
ent on  obstructtou  seated  below  the  pharynx,  before  resorting 
to  the  use  of  the  probang,  since  rupture  of  the  aneurismal  ew 
has  been  produced  by  the  passage  of  this  instrument.  The  dif- 
ficulty of  deglutition  varies,  of  course,  according  to  the  amoant 
of  obstruction  ;  it  may  be  slight,  or  the  ingestion  of  solid  food 
may  be  impossible  so  tlint  the  lx)dy  sutfers  from  inanition. 
Whi'n  the  obstruction  is  extreme,  the  attempt  to  swallow,  espe- 
cially solids,  frequently  provokes  paroxysms  of  pain  and  spasm. 
together  with  cough  and  dyspnwu,  followed  by  regurgitation  of 
the  food  arrested  in  its  progress  down  the  tesophagus.  'ITie  pa- 
tient refers  the  seat  of  the  difficulty  to  the  top  or  middle  of  tlie 
sternum^and  sometimes  to  the  epigastrium,  Htokes  cites  a  esse 
re]^iorted  by  Law,  in  which  the  patient  could  not  swallow  in  the 
recumbent  position,  but  always  took  his  food  while  sitting  up, 
with  the  hotly  bent  forward  and  to  one  side,  A  similar  case 
has  fallen  under  my  observation.  The  explanation  of  this  is 
sufficiently  obvious.  The  dysphagia  has  been  observed  to  dimin- 
ish and  even  disappear  as  the  utieurism  increased  in  size,  a  fact  to 
be  accounted  for  by  supposing  that  with  the  lateral  extension  of 
the  tumor,  the  direct  pressnre  on  the  cesophagus  was  lessened. 
The  degree  of  difficulty  may  be  pretty  uniform,  or  it  may  vary 
much  at  different  times,  owing  to  variation  in  the  amount  of 
distension  of  the  aneuriamal  sae,  or  to  the  development  of  spas- 
modic action  in  addition  to  the  pressure.  Functional  dysphagia 
may  be  produced  by  pressure  of  the  aneurism  on  the  pneunni^as- 
trie  nerve.  The  dysphagia,  as  thus  caused, is  paroxysmal,  or  tlio 
variations  in  the  amouut  of  difficulty  at  different  times  arc  mnch 
greater  than  when  it  is  dua  to  the  pressure  of  the  aneuri»<riml  ' 
tumor  on  the  oesophagus.     In  a  case  observed  by  my  cotleagne, 
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Prof.  McCready,  frequent  vomiting  and  pyrosis  seemed  to  be 
fairly  attributable  to  irritation  of  this  nerve. 

Pressure  on  the  superior  vena  cava,  or  the  venje  innominatxe, 
gives  rise  to  venous  congestion  of  the  face,  neck,  and  upper  ex- 
tremities. The  veins  of  the  neck  on  one  or  both  sides  are  dis- 
tended and  tortuous,  giving  rise,  in  some  cases,  t  >  a  varicose  ap- 
pearance. The  face  may  be  congested  to  such  an  extent  that  it 
presents  a  deeply  livid  and  swollen  aspect.  The  neck  is  some- 
times puffed  out  by  vascular  turgescence  and  oedema,  forming 
what  Stokes  calls  a  "  tippet-like  swelling.**  The  distension  of 
the  veins,  the  lividity  and  oedema,  may  extend  to  one  or  both 
of  the  upper  extremities.  Venous  congestion  and  oedema,  thus 
limited,  point  to  obstruction  seated,  not  at  the  centre  of  the  cir- 
culation, but  in  the  venous  trunks  which  liave  been  mentioned. 
These  veins  are  likely  to  become  involved  in  aneurisms  springing 
from  the  ascending  and  transverse  aorta.  Absence  of  jugular 
pulsation  is  a  point  distinguishing  the  congestion  due  to  obstruc- 
tion seated  above  the  heart,  from  that  arising  from  cardiac 
lesions  which  involve  tricuspid  regurgitation.  Physical  explora- 
tion, perhaps,  shows  that,  in  connection  with  notable  congestion 
apparent  only  above  the  heart,  cardiac  disease  is  either  slight  or 
wanting,  and  thus  affords  additional  evidence  of  the  seat  of  the 
obstruction.  Under  these  circumstances,  the  existence  of  an 
aneurismal  or  other  intra-thoracic  tumor  pressing  on  the  veins 
which  return  the  blood  from  the  head  and  upper  extremities  is 
almost  certain.  Venous  congestion,  as  just  described,  is  present 
in  only  a  certain  proportion  of  tlie  cases  of  aneurism.  Like  the 
other  symptoms,  its  absence  is  not  proof  that  aneurism  does  not 
exist ;  but  when  marked  in  the  upper  portion  of  the  body  and 
wanting  below,  in  conjunction  with  other  symptoms,  and  with 
signs  pointing  to  aneurism,  it  is  highly  significant. 

Inequality,  as  regards  size  and  force,  of  the  radial  pulse  on 
the  two  sides,  and  the  loss  of  the  pulse  on  one  side,  are  effects 
of  the  obstruction  of  the  arteria  innominata  or  the  left  subcla- 
vian incident  to  certain  cases  of  aortic  aneurism.  These  effects 
become  important  symptoms  taken  in  connection  with  other 
symptomatic  phenomena.  The  pulse  on  the  left  oftener  than 
on  the  right  side  is  weakened  or  suppressed,  the  left  subclavian 
from  its  situation  being  the  most  exposed  to  pressure.  In  com- 
paring the  pulse  on  the  two  sides,  it  is  to  be  borne  in  mind  that 
it  is  normally  somewhat  more  developed  in  the  right  than  in  the 
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left  arm;  relative  weaknesa  on  tlie  right  side  is  tliei-et'ore  iimre 
Bignificaiit  of  disease.  The  carotid  as  well  as  the  sulii-lavian 
artery  ou  one  side  may  be  obstructed  bo  that  pulsatir>?i  in  this 
artery  and  its  branches  is  relatively  feeble  or  extinet.  Tbeee 
efl'eelH  on  the  arterial  pulse,  iu  general,  denote  that  tlieanenriamal 
tumor  Bpringa  from  the  aruli  of  the  aorta.  Owing  to  a  cliaiige 
ill  the  direction  of  the  tumor,  arterial  pulsatioD,  which  had  been 
at  one  time  suppressed  in  the  neck  or  wrist,  may  be  aubsequeiitly 
restored;  and,  for  the 'same  reason,  having  been  weakvned,  it 
may  become  stronger.  In  these  cRses,  the  weakness  and  sup- 
pression were  due  to  the  outward  pressure  of  the  anourismal 
tumor  on  the  subclavian,  cni-otid,  or  innominate ;  but  in  the  cases 
iu  which  these  arterial  trunks  are  obstructed  from  withi 
fibrinous  deposit,  the  deticieney  or  absence  of  pulsation  is  I 
to  remain  unaltered. 

The  dirterences  between  the  radial  pulses,  dae  to  pre 
upon  the  arteries  just  named,  or  to  thrombosis,  are  manifested 
to  the  eye  by  means  of  the  sphygmograph.  Retardation  of  th« 
pulse  on  one  side,  as  compared  with  the  other  side,  is  a  poiM 
difference  in  some  eases  in  which  disparity  in  other  respi 
not  marked.  The  pulse  in  one  wrist  occurs  distinctly  aflci 
pulse  in  the  other  wrist.  This  is  due  to  the  delay  caused'! 
the  passage  of  blood  into  and  from  the  aneurismal  sac.  Com- 
pression of  an  aneurismal  tinnor  is  found  generally  to  incrwise 
the  arterial  tension  as  shown  by  a  diminution  of  the  line  of  asctTnit 
delineated  by  the  sphygmograph.  By  comparing  the  gntphical 
rejireaenfation  of  the  pulse,  with  and  wil  hout  ootnpression,  oscil- 
lations are  observed  which,  according  to  Marey,  are  highly  dia;;- 
nostic  of  aneurism. 

The  symptoms  whieh  have  been  noticed  are  importaTit  in  aid- 
ing to  determine  the  existence  of  an  aneurism  and  its  probflMe 
seat.  These  symptoms  may  be  present,  individually  or  collec- 
tively, in  dift'ereut  cases ;  ench  may  exist  without  the  othera, 
and  all  may  be  wanting.  Singly  or  combined,  they  are  nnt  pa- 
thognomonic of  aneurism.  Being  mostly  the  immediate  etlecta 
of  eccentric  pressure,  they  may  Iw  alike  produced  by  any  intr* 
thoracic  tumor,  IFence  their  diagnostic  value  depends  on  oliier 
evidence  of  the  existence  of  aneurism  being  conjoined,  especially 
that  furnished  by  physical  signs  to  l>e  presently  eonsidervd. 
Other  symptoms  less  characteristic  and  consisting  of  secondaif 
or  remote  effects  remain  to  be  briefly  noticed. 
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More  or  less  pain  usually  attends  the  progress  of  thoracic 
aneurisms.  Pain,  however,  is  less  constant  and  less  marked  as 
a  symptom  in  aneurisms  seated  within  the  chest  than  within 
the  abdomen.  Aneurism  of  the  abdominal  aorta  frequently 
gives  rise  to  intense,  persisting  pain,  while  this  is  true  of  only  a 
small  proportion  of  cases  of  aneurism  affecting  the  thoracic  aorta. 
Of  thoracic  aneurisms,  those  springing  from  the  descending 
aorta  are  far  more  apt  to  give  rise  to  pain  than  those  seated  in 
the  ascending  aorta  or  at  the  arch.  The  pain  is  especially  marked 
if  the  aneurismal  sac  cause  erosion  of  the  bodies  of  the  vertebrae. 
In  these  cases,  patients  describe  the  pain  as  boring  or  gnawing 
in  character,  and  it  is  sometimes  referred  to  a  small  circumscribed 
portion  of  the  vertebral  column.  Aneurisms  seated  in  the  as- 
cending or  transveree  aorta  are  often  unattended  by  severe  pain, 
but  in  some  cases  it  is  a  prominent  symptom.  In  these  cases, 
it  is  generally  intermittent,  and  resembles  thatol'^a  neuralgic 
affection,  being  lancinating  in  character,  shifting  its  situation, 
and  shooting  in  various  directions.  In  other  cases,  an  obtuse, 
persisting  pain  is  complained  of.  The  pain  may  be  referred  to 
different  portions  of  the  chest,  extending  not  infrequently  to  the 
shoulders,  neck,  and  arms.  The  neuralgic  pain,  in  some  cases, 
occurs  in  paroxysms  having  all  the  characters  of  angina  ])eetori8 
well  marked ;  this  affection,  which  has  been  considered  in  Chap- 
ter VI  of  this  work,  in  a  certain  proportion  of  cases,  is  incidental 
to  aortic  aneurism.  When  an  external  tumor  makes  its  appear- 
ance, pain  may  be  referred  to  the  part  where  it  appears ;  and 
prior  to  this  event,  pain  in  some  cases  is  not  present.  The  parts 
over  an  aneurismal  tumor  are  often  tender,  rendering  pressure 
and  percussion  painful. 

Paraplegia  becomes  a  symptom  of  aneurism,  if,  when  seated 
in  .the  descending  aorta,  it  leads  to  erosion  of  the  vertebrir,  and 
the  pressure  of  the  tumor  falls  upon  the  spinal  cord. 

Hemiplegia  may  occur  as  a  remote  effect.  Clinical  observa- 
tion shows  its  occurrence  in  a  certain  proportion  of  cases ;  but 
it  may  be  de2)endent  on  disease  of  the  cerebral  arteries,  analo- 
gous to  that  which,  in  the  aorta,  preceded  the  formation  of 
aneurism.  Under  these  circumstances,  its  occurrence  iiuiy  be 
merely  due  to  coincidence.  Exclusive  of  these  instances,  it  is 
sometimes  due  to  a  fibrinous  mass  detached  from  within  the 
aneurismal  sac  and  arrested  in  one  of  the  arteries  of  the  brain, 
that  is,  to  embolism.     Stokes  considers  that  it  may  be  due  to 
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diminished  supply  of  blood  in  the  cases  in  which  the  carotid 
artery  on  one  side  is  obstructed.  Cerebral  symptoms,  on  the 
other  hand,  are  attributable  to  congestion  arising  from  presson 
of  the  aneurismal  tumor  on  the  vena  cava.  In  connection  with 
the  api)earances  denoting  interruption  of  the  return  of  blood  to 
the  heart,  drowsiness,  dulness  of  the  intellect,  obtuse  pain  in 
the  head,  and  other  signs  denoting  passive  congestion  of  the 
brain,  are  usually  present.  It  is  intelligible  that  the  vascular 
fulness  in  these  cases  should  favor  the  occurrence  of  extravasa- 
tion giving  rise  to  apoplexy  and  hemiplegia. 

A  case  was  reported,  with  the  morbid  specimen,  at  a  meeting 
of  the  New  York  Pathological  Society,  by  Dr.  Stephen  Rogers, 
in  which  the  fatal  result  seemed  fairly  attributable  to  cerebral 
anaemia.  In  this  case  the  arteria  innominata  and  the  left  carotid 
artery  were  completely  occluded  by  pressure  of  the  aneurismal 
sac,  the  leff  vertebral  artery  being  the  only  vessel  remaining  for 
the  supply  of  blood  to  the  head.  For  four  weeks  before  death 
the  patient  fell  into  syncope  on  the  slightest  exertion,  and  death 
at  length  took  place  ten  hours  after  a  fit  of  syncope  from  which 
the  patient  did  not  rally.  There  was  no  rupture  of  the  aneu- 
rism, and  no  apparent  cause  of  death  except  the  syncope  from 
cerebral  anremia.*  If  an  aneurismal  sac  attain  to  a  great  size  it 
is  intelligible  that  a  sufficient  quantity  of  blood  mjiy  be  with- 
drawn from  the  circulation  to  induce  general  anaemia. 

The  existence  of  aneurism  does  not  necessarily  involve,  di- 
rectly and  speedily,  any  notable  change  in  the  general  aspect  of 
the  patient.     Patients  sometimes   preserve   tlieir  weight  and 
strength  to  the  last,  but  in  other  cases  both  undergo  more  or 
less  diminution.     From  an  analysis  of  seventeen  cases  of  aneu- 
rism seated  at  the  arch,  Walshe  is  led  to  the  conclusion  that 
the  dirterence  in  diiierent  cases  as  regards  loss  of  weight  and 
strength,  is  mainly  owing  to  the  presence  or  absence  of  severe 
pain.     In  proportion  as  this  element  is  prominent,  patients  ema- 
ciate and  become  enfeebled.     Extreme  emaciation  is  sometimes 
produced  by  pressure  of  the  aneurismal  tumor  on  the  thoracic 
duct.     In  some  cases  there  are  no  symptoms  leading  the  patient 
to  suspect  any  trouble,  prior  to  the  appearance  of  a  pulsating 
tumor.     One  of  the  cases  which  I  have  recorded  ailbrded  a 
striking  illustration  of  this  fact.     The  patient,  a  quartermaster 


I   Vide  New  York  Medical  Record,  January  15th,  1869. 
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in  the  army,  while  travelling  in  Texas,  noticed  a  pulsation  be- 
tween the  first  and  second  ribs  on  the  right  of  the  sternum. 
Up  to  this  time  and  afterward  he  considered  himself  well,  con- 
tinuing to  perform  active  service,  not  thinking  that  the  pulsa- 
tion denoted  anything  of  importance.  lie  subsequently  died 
from  rupture  of  the  aneurism.  Notable  relief  from  pain,  dysp- 
ncea,  and  other  symptoms  referable  to  pressure  of  the  aneurismal 
tumor  on  parts  within  the  chest,  is  sometimes  experienced  after 
the  tumor  has  made  its  way  through  the  thoracic  parietes.  In 
one  of  my  cases  in  which  the  aneurism  attained  to  an  enormous 
size,  instantaneous  and  permanent  relief  from  dyspnoea  followed 
violent  muscular  exertions  in  ploughing. 

Dr.  W.  T.  Gairdner  was  led  to  observe  contraction  of  the 
pupil  on  one  side,  as  a  symptom  of  aneurism,  in  1855.  As  a 
symptom  of  an  intra-thoracic  malignant  tumor,  it  had  been 
previously  observed  by  Dr.  MacDonnell,  of  Montreal.  Subse- 
quently to  the  report  of  a  case  by  Dr.  Gairdner,  it  has  been' 
found  by  other  observers  that  this  symptom  occurs  in  a  certain 
proportion  of  cases.  It  was  noted  in  2  of  the  29  cases  which  I 
have  recorded  since  the  publication  of  the  first  edition  of  this 
work.  It  is  probable  that  dilatation  of  the  pupil  on  one  side  is 
also  an  occasional  symptom.  The  contraction  of  one  of  the 
pupils  is  explained  by  the  pressure  of  the  aneurismal  tumor,  at 
the  root  of  the  neck,  on  the  sympathetic  nerve.  As  is  well  known, 
section  of  the  cervical  sympathetic  nerve,  in  experiments  on  in- 
ferior animals,  occasions  contraction  of  the  pupil  on  the  corre- 
sponding side,  an  eftect  attributed  to  paralysis  of  the  radiating 
fibres  of  the  iris.  Pressure  of  an  aneurismal  tumor  has  a  similar 
effect.  This  symptom  is  liable  to  occur  when  the  aneurism  is 
seated  at  tlie  upper  and  back  part  of  the  arch  of  the  aorta, "  the 
sac  projecting  backwards  in  the  direction  of  the  sympathetic 
trunk,  or  of  its  ganglia,  and  of  their  communications  with  the 
spinal  system."  It  occurs  oftener  in  connection  with  aneurism 
of  the  primary  branches  of  the  aorta.  Occasionally  dilatation 
of  the  pupil  may  be  produced  by  irritation  of  the  nerve  or  gan- 
glia, an  abnormal  contraction,  instead  of  paralysis,  of  the  radi- 
ating fibres  of  the  iris  being  thereby  produced.  "Walshe  states 
that  contraction  and  dilatation  may  alternate  in  the  same  case. 
When  the  pupil  is  contracted,  it  is  found  to  dilate  but  little  if 
the  stimulus  of  light  be  withdrawn,  and  the  application  of  atro- 
pia  occasions  much  less  dilatation  than  on  the  opposite  side. 
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An  ancurismal  tumor,  of  snfficieDt  size,  may  be  so  situated  as 
to  make  pressure  on  the  sympathetic  nerve  of  each  side  and 
produce  contraction  of  both  pupils.  In  determining  the  pres- 
ence of  contraction  of  the  pupil,  as  a  symptom  of  anenrism,  it 
is  to  be  borne  in  mind,  that  a  slight  diiierence  in  size  between 
the  two  pupils  is  a  peculiarity  natural  to  some  persons.^ 

Gangrene  of  the  lung  is  a  rare  symptomatic  event,  which, 
according  to  Oarswell,  is  induced  by  compression  of  the  nutrient 
arteries  of  the  lung  by  the  aneurismal  tumor.' 


PHYSICAL   SIGNS  OF   THORACIC   ANEURISM. 

The  physical  signs  of  thoracic  aneurism  are  furnished  by  In- 
spection, Palpation,  Percussion,  and  Auscultation.  I  shall  ewi- 
sider  the  signs  obtained  by  tliese  methods,  severally,  following 
the  order  in  which  they  are  enumerated. 

Inspection  is  frequently  not  available  until  the  aneurismal  sac 
presses  upon  the  parietes  of  the  chest  at  some  point  and  gives 
rise  to  visible  bulging  of  the  surface.  The  presence  of  an  ex- 
ternal swelling  or  tumor  is  ditermined  by  the  eye.  At  first 
slight,  and  limited  to  a  circumscribed  area,  the  swelling  may 
increase  so  as  to  form  a  tumor  as  large  as  the  fcrtal  head.  The 
form  is  usually  conical,  and  the  surface,  if  the  tumor  be  of  con- 
siderable size,  is  smooth,  and  frequently  presents  a  glazed  appear- 
ance. Pulsatory  movements  at  the  site  of  the  bulging,  or  tumor, 
may,  or  may  not,  be  apparent  on  inspection.  A  pulsation  is  some- 
times seen  when  bulging  has  not  occurred.  The  appearant-e  is 
then,  as  remarked  by  Stokes,  as  if  two  hearts  were  beating  in 
the  chest  in  different  situations.  This  pulsation  without  swell- 
ing may  sometimes  be  discovered  by  looking  across  the  surfiioe 
with  the  eye  brought  down  to  a  level  of  the  chest,  when  it  is 
not  ai>parent  if  the  ordinary  mode  of  inspection  be  alone  em- 
ployed.    This  is  a  iiractical  point  to  be  borne  in  mind. 

Palpation  enables  the  observer  to  ascertain  the  form  of  the 
swelling,  the  condition  of  the  surface  as  regards  smoothness, 
and  the  amount  of  resistance  to  pressure.  By  manipulations 
with  the  hand,  also,  perforation  of  the  thoracic  Avails  may  be 

1  With  reference  to  this  symptom,  see  Dr.  Gairdner's  work  on  Clinical  Medi- 
cine; ulso,  a  paper  by  Dr.  John  W.  Ogle,  in  Medico-Chirurgical  Transactions, 
London,  vol.  xii,  1808. 

*  Stokes,  op.  cit.,  p.  587. 
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ascertained ;  the  edges  of  the  eroded  ribs  or  sternum  .at  the 
aperture  through  which  the  aneurismal  sac  protrudes,  may  be 
felt.  Fluidity  of  the  contents  of  the  tumor  is  sometimes  ap- 
parent to  the  touch.  The  liquid  contents  of  the  sac  may  be  di- 
minished by  manual  pressure,  and  reduction  of  the  hernia-like 
protrusion  perhaps  effected.  Much  compression  of  the  tumor, 
however,  is  not  to  be  advised,  since  there  may  be  risk  of  pro- 
ducing rupture,  or  of  detaching  coagulated  fibrin  from  within 
the  sac,  and  thus  giving  rise  to  emboli,  as  well  as  weakening 
the  aneurismal  walls. 

Palpation  is  especially  useful  in  determining  the  presence  and 
character  of  pulsatory  movements.  Assuming  that  bulging 
exists,  pulsation  constitutes  important  evidence  of  its  being 
aneurismal.  As  a  rule,  an  external  aneurismal  tumor  is  pulsa- 
tile ;  but  to  this  rule  there  are  exceptions.  If  the  sac  be  nearly 
or  quite  filled  with  solid  fibrin,  the  stream  of  blood  through  the 
artery  small,  and  the  heart's  action  weak,  an  impulse,  visible  or 
tactile,  may  be  wanting.  On  the  other  hand,  intra-thoracic 
tumors  not  aneurismal,  often  present  distinct  and  strong  pulsa- 
tion. The  impulse  varies  greatly  in  strength  in  different  cases, 
being  sometimes  extremely  powerful,  raiding  with  force  the  head 
applied  for  auscultation,  and  accompanied  by  a  shock  which 
agitates  the  whole  body,  and  of  which  the  patient  is  painfully 
conscious ;  in  other  cases  it  is  scarcely  perceptible,  and  between 
these  extremes  every  degree  of  gradation  may  be  observed. 
The  character  of  the  aneurismal  impulse,  when  strong,  as  Stokes 
justly  remarks,  difters  from  that  of  the  heart's  beat  in  the  state 
of  health  or  of  active  hypertrophy.  The  difference  arises  from 
the  fact  that  in  aneurism  the  impulse  is  due  to  the  momentum 
communicated  to  a  column  of  liquid,  while  the  beat  of  the  heart 
is  owing  to  the  pressure  of  the  Apex  of  the  organ  against  the 
chest  in  its  elongating  and  rotating  movements.  Quoting  the 
language  of  the  author  just  named :  "  The  aneurismal  beat  gen- 
erally gives  the  idea  of  a  forcible  blow,  having  a  force  equal  in 
all  directions,  while  that  of  the  heart  conveys  the  sensation  of  a 
mobile  but  solid  body,  which,  in  many  instances  at  least,  presents 
its*greatest  force  at  a  particular  point." '  This  character  of  im- 
pulse, and  its  strength,  are  proportionate  to  the  proximity  of 
the  sac  to  the  integument ;  the  deficiency  of  solid  fibrin,  or,  in 

1  Op.  cit.,  p.  654. 
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other  words,  the  relative  amount  of  liquid  blood  within  the 
aneurismal  cavity ;  the  freedom  of  commnnication  between  the 
aneurismal  cavity  and  the  artery,  and  the  power  of  the  heart's 
action.  The  impulse  may  be  single  or  double.  When  single,  it 
is  synchronous  with  the  ventricular  systole,  being  due  direetlj 
to  the  contraction  of  the  left  ventricle.  If  double,  the  second 
impulse  must  be  produced  by  the  recoil  of  the  arterial  coats  fol- 
lowing distension  of  the  artery  by  the  onward  current  of  blood ; 
it  is  thus  indirectly  due  to  the  contraction  of  the  left  ventricle, 
and  coincides  in  time  with  the  second  sound  of  the  heart,  or,  in 
other  words,  it  is  diastolic.  A  double  pulsation,  therefore,  con- 
sists of  a  systolic  and  a  diastolic  impulse. 

In  these  remarks  it  is  assumed  that  the  aneurismal  sac  has 
led  to  bulging  or  an  external  tumor.  But,  impulse  may  be  per- 
ceived by  the  touch,  as  well  as  by  the  eye,  before  bulging  is 
apparent.  A  throbbing,  synchronous,  or  nearly  so,  with  the' 
systole  of  the  heart,  may  be  felt,  over  a  circumscribed  space, 
at  a  point  more  or  less  removed  from  the  seat  of  the  apex-beat 
There  appear  to  be  two  hearts  beating  within  the  chest.  The 
presence  of  the  apex-beat  at  or  near  its  normal  situation,  is  evi- 
dence that  the  abnormal  pulsation  is  not  of  the  heart  itself;  and 
that  it  is  not  the  apex-beat  propagated  at  a  distance  from  the 
apex,  is  shown  by  its  being  felt  within  a  circumscribed  space, 
and  not  felt  between  this  space  and  the  point  where  the  apex 
comes  into  contact  with  the  parietes  of  the  chest.  A  source  of 
fallacy  connected  with  the  heart  may  be  here  mentioned.  Free 
regurgitation  through  the  tricuspid  orifice  with  dilatation  of  the 
right  auricle  and  hypertrophy  of  the  right  ventricle,  may  occa- 
sion a  strong  pulsation  on  the  right  side  of  the  sternum.  An 
instance  related  by  Stokes  has  been  referred  to  in  a  former  part 
of  this  work.*  Aneurismal  pulsation  without  bulging,  varies  in 
different  cases  from  an  intensity  exceeding  considei-ably  that  of 
the  heart's  beat,  to  a  feebleness  so  great  that  it  is  almost  imper- 
ceptible. The  throbbing  may  sometimes  be  perceived  in  some 
cases  by  placing  one  hand  on  the  posterior  part  of  the  chest,  and 
making  firm  pressure  with  the  other  hand  over  the  upper  part 
of  the  sternum,  when,  with  a  manual  examination  by  one  hand 
alone,  it  is  not  appreciable.  The  pulsation  is  most  evident  or 
marked  at  the  end  of  an  expiratory  act.     If  the  aneurism  be 


1  Vide  p.  240. 
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seated  at  the  transverse  aorta  and  extend  upwards,  a  pulsation 
may  be  felt  at  an  early  period,  before  bulging  occurs,  by  pass- 
ing the  finger  into  the  sternal  notch,  and  pressing  downward 
towards  the  artery.  The  aneurismal  tumor  may  sometimes  be 
felt  in  this  way,  before  any  visible  swelling  occurs. 

Tactile  fremitus,  or  thrill,  with  the  heart's  systole,  felt  over 
an  aneurismal  tumor,  is  a  physical  sign  which  in  some  cases  is 
strongly  marked,  but  it  is  by  no  means  uniformly  present.  It 
may  be  present  when  the  impulse  is  slight  or  wanting.  It  is 
sometimes  present  in  cases  of  intra-thoracic  tumor,  not  aneuris- 
mal. While  its  absence  is  not  proof  that  a  tumor  is  not  aneuris- 
mal, and  when  present,  it  does  not  constitute  positive  evidence 
of  aneurism,  it  has,  nevertheless,  in  conjunction  with  other 
signs,  considerable  value,  especially  if  it  exist  in  a  notable 
degree. 

Percussion  is  useful  in  certain  cases  by  aiding  to  determine 
the  existence  of  a  tumor,  and  as  aflbrding  evidence  of  its  size. 
If  an  external  tumor  have  formed,  its  size,  as  determined  by 
the  eye  and  touch,  is  no  criterion  of  the  size  of  the  aneurismal 
sac  ;  the  latter  extends  over  an  area,  greater  or  less,  without  the 
limits  of  the  visible  tumor.  Its  extent  may  be  ascertained  with 
considerable  accuracy  by  means  of  percussion,  provided  the  pres- 
sure on  the  lung-substance  has  not  induced  induration,  in  which 
case  the  percussion-dulness  will  extend  farther  than  the  walls  of 
the  sac.  It  is  to  bfe  borne  in  mind  that  the  lung  may  cover  a 
portion  of  the  aneurismal  sac,  so  that  the  limits  of  the  latter 
are  not  defined  by  absence  of  pulmonary  resonance.  An  aneu- 
rismal sac,  in  fact,  like  the  heart,  has  its  area  of  superficial,  and 
its  area  of  deep  dulness  on  percussion.  The  former  marks  the 
space  over  which  the  sac  is  uncovered  of  lung ;  and  the  lattej* 
the  distance  to  which  the  sac  extends  beneath  the  lung.  The 
situation  of  the  dulness  goes  to  show  the  probable  origin  of  the 
tumor.  AVell-defined  abnormal  dulness  over  the  site  of  the 
ascending  and  transverse  aorta,  in  connection  with  other  signs 
and  with  symptoms,  points  to  the  existence  of  aneurism.  An 
aneurismal  tumor  of  small  size  in  the  situations  just  named,  if 
not  arising  from  the  posterior  margin  of  the  vessel,  may  occa- 
sion an  abnormal  degree  and  extent  of  dulness  determinable  by 
careful  percussion.  Dr.  Walshe  states  that  "  a  sac  as  large  as  a 
good-sized  (English)  walnut  may  be  discovered,  if  it  lie  anywhere 
between  the  second  and  right  interspace  and  the  left  border  of 
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the  sternum,  and  there  be  no  special  and  unusual  source  of  dif- 
ficulty in  the  way."  Percussion  is  less  available  if  the  aneuris- 
mal  sac  spring  from  the  descending  aorta.  When  the  sac  attains 
to  a  certain  size,  however,  it  gives  rise  to  dulness  sufficiently 
defined  behind  the  interscapular  space.  It  is  obvious  that  per- 
cussion, alone,  can  only  furnish  evidence  that  abnormal  dulness 
from  some  cause  exists;  that  this  dulness  depends  on  an  aneu- 
rism, and  not  on  an  intra-thoracic  tumor,  not  aneurismal,  or 
other  causes,  is  to  be  determined  by  other  signs  and  by  symp- 
toms. 

The  signs  furnished  by  auscultation  are  referable,  not  alone  to 
the  aneurismal  .sac,  or  the  artery  with  which  it  conimunieates, 
but  to  the  trachea,  bronchi,  and  pulmonary  organs.     Directing 
attention  first  to  the  signs  proceeding  directly  from  the  anea- 
ri8m,  it  gives  rise,  in  a  certain  proportion  of  cases,  to  a  bellows- 
murmur.     This  sign  is  by  no  means  constant;  it  is  not  in- 
frequently w^anting.     Stokes  regards  it  as  an  accidental  sign  so 
commonly  wanting  that  he  considers  its  occurrence  as  excep- 
tional.    Its  infrequency  is  exaggerated  in  this  statement ;  but, 
owing  to  its  being  so  often  absent,  it  has  far  less  value  as  a  sign 
of  thoracic  aneurism,  than  has  been  genemlly  supposed.    As  an 
isolated  sign,  it  possesses  ver}'  small  value  for  other  reasons  than 
its  want  of  constancy.   Aortic  murmurs  are  sufliciently  common, 
exclusive  of  aneurism.     It  ha§  been  already  seen  that  they  are 
often  generated  by  the  passage  of  the  blood-current  over  the 
internal  surface  of  the  vessel,  when  roughened  by  atheromatous 
and  calcareous  disease,  w-ithout  dilatation.     Alone,  therefore,  a 
Ijollowe-murniur  referable  to  the  aorta  is  not  proof  of  the  exiet- 
ence  of  aneurifim.    Other  signs  and  symptoms  must  be  conjoined 
to  render  it  significant  of  this  aficction.     It  can  hardly  lie  said 
to  constitute  evidence  of  aneurism   unless  the  existence  of  a 
tutnor  be  determinable,  and  even  then  it  is  not  distinctive,  since 
an  intra-tliorucic   tumor,  not  aneurismal,  by  pressure  on  the 
aorta,  may  give  rise  to  murmur.    The  passage  of  blood  into  and 
out  of  an  aneurismal  sac  gives  rise  to  murmur  in  a  certain  pro- 
portion of  cases.     This  murmur  varies  in  intensity  from  the 
faintest  putt'  to  a  loudness  exceeding  that  of  the  most  intense 
cardiac  murmurs.     It  maybe  soft  or  rough.   ,It  is  sometimes 
most  marked  over  the  most  prominent  portion  of  the  aneurismal 
tumor,  and  in  other  instances  it  is  heard  loudest  at  the  base  of 
the  tumor.     An  aneurismal  murmur  may  bo  single  or  double. 
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If  single,  it  is  usually,  but  not  invariably,  systolic,  that  is,  syn- 
chronous with  the  ventricular  systole.  The  second  murmur  is 
synchronous  with  the  second  sound  of  the  heart,  and  may,  there- 
fore, be  distinguished  as  diastolic.  The  latter  is  rarely,  if  ever, 
rough,  and  is  less  intense  than  the  systolic  murmiir. 

An  aneurisinal  murmur  is  to  be  discriminated  from  cardiac 
and  arterial  murmurs.  A  munnur  emanating  from  the  heart 
may  be  propagated  to  the  aneurism.  A  propagated  cardiac 
murmur  may  perhaps  be  more  intense  over  the  aneurism,  if  the 
tumor  be  near  the  surface,  than  at  any  point  between  the  aneu- 
rism and  its  source;  but  its  maximum  of  intensity  will  be  at  or 
just  above  the  base  of  the  heart.  If  more  intense  over  the 
aneurism  than  at  or  near  the  base  of  the  heart,  it  may  be  con- 
sidered as  not  cardiac  in  its  origin.  But,  in  most  cases,  if  a 
cardiac  coexist  with  an  aneurismal  murmur,  comparison  of  the 
two  murmurs  will  show  differences  as  regards  quality  and  pitch, 
sufficient  to  denote  that  they  are  distinct  from  each  other.  A 
murmur  propagated  from  the  heart  must  be  produced  at  the 
aortic  orifice.  A  mitral  murmur  is  not  conducted  along  the 
aorta ;  hence,  when  a  coexisting  cardiac  murmur  is  ascertained 
to  be  mitral,  its  identity  with  a  murmur  heard  over  an  aneuris- 
mal tumor  is  not  a  matter  of  question.  Murmur  emanating 
from  the  artery,  elsewhere  than  at  its  }X)int  of  communication 
with  the  aneurism,  may  be  due  to  disease  of  the  arterial  coats, 
or  it  may  be  inorganic,  that  is,  dependent  on  blood-changes.  If 
due  to  the  former,  the  maximum  of  intensity  of  the  murmur 
will  not  be  likely  to  be  at  the  aneurismal  tumor ;  if  to  the  latter, 
auscultation  of  the  neck  will  show  the  existence  of  the  venous 
hum.  An  anremic  condition  doubtless  favors  the  production  of 
an  aneurismal  murmur  and  enhances  its  intensity.  Finally,  an 
aneurismal  murmur  is  found  to  vary  at  different  periods,  and 
even  from  day  to  day ;  and  it  may  exist  for,  a  certain  period  with 
marked  intensity,  so  as  even  to  be  appreciable  without  ausculta- 
tion, and  subsequently  disappear. 

Aneurismal  sounds,  as  well  as  cardiac,  are  to  be  distinguished 
from  murmurs.  A  double  sound,  corresponding  to  the  systolic 
and  diastolic  sound  of  the  heart,  is  usually  heard  on  auscultation 
of  an  aneurismal  tumor  springing  from  the  aorta.  The  two 
sounds  resemble  those  of  the  heart,  not  only  in  rhythm,  but  in 
other  characters.  Stokes  remarks:  "'They  are  so  similar  to 
those  of  the  heart,  that,  were  a  good  observer  blindfolded,  and 
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the  stethoscope  placed  for  him  over  the  seat  of  the  disease,  he 
would  find  it  difficult,  if  not  impossible,  to  distinguish  them 
from  the  ordinary  sounds  of  an  excited  heart."  They  are,  in 
fact,  the  heart-sounds  transmitted  to  the  aneurismal  saa  That 
they  should  hi  propagated  so  as  to  be  heard  with  more  intensity 
over  the  aneurism  {ban  at  any  point  between  it  and  the  heart, 
is  readily  conceivable  in  view  of  the  nearness  to  the  ear  of  the 
arterial  walls  and  current  of  blood,  when  the  aneurismal  tumor 
is  auscultated.  The  systolic  sound  appears  to  be  sometimes 
reinforced  by  an  element  of  impulsion  derived  from  the  shock 
conmiunicated  to  the  sac  by  the  onward  current  of  blood ;  and 
this  element  of  impulsion  is  sometimes  the  only  sound  appre- 
ciable. Either  the  systolic  or  diastolic  sound  may  be  heard,  to 
the  exclusion  of  the  other,  and  both  may  be  wanting.  The 
latter  is  likely  to  occur  under  the  same  combination  of  physical 
circumstances  which  renders  an  impulse  extremely  feeble  or  in- 
appreciable. 

The  auscultatory  signs  referable  to  the  trachea,  bronchi,  and 
pulmonary  organs,  are  due  to  compression  of  these  parts  by  the 
aneurismal  sac.  These  signs  may  be  present  before,  as  well  as 
after,  the  appearance  of  an  external  tumor.  They  are  of  con- 
siderable importance  in  determining  the  existence  and  s^t  of 
aneurism. 

Pressure  on  the  lower  part  of  the  trachea  gives  rise,  as  already 
stated,  to  a  whistling  sound  with  respiration  and  cough,  which 
may  be  perceived  at  a  distance  from  the  patient.  If  the  voice 
be  not  aftected,  it  is  evident  that  it  proceeds  from  a  point  below 
the  larynx.  But  if  there  be  room  for  doubt,  the  stethoscope 
indicates  that  it  is  from  below.  It  may  be  produced  in  the 
bronchus  on  one  side  before  the  aneurismal  tumor  ascends  suffi- 
ciently to  press  \ii)on  the  trachea.  It  may  be  perceived,  especially 
if  produced  in  a  bronchus,  and  referred  to  its  seat,  by  means  of 
auscultation,  when  it  is  not  loud  enough  to  be  apparent  without 
the  aid  of  the  stethoscoj;)e.  Stokes  distinguishes  this  sign  as 
"  stridor  from  below,''  It  is  obvious  that  it  may  be  produced  by 
a  tumor  of  any  kind  making  pressure  on  the  trachea  or  bronchi. 
The  practical  point  is  to  determine,  by  auscultation,  that  a 
whistling  sound,  either  audible  at  a  distance,  or  heard  with  the 
stethoscope  only,  is  produced,  not  at  the  larynx  or  the  upper 
part  of  the  trachea,  but  below,  at  the  bifurcation  or  in  a  bron- 
chus.   If  dyspnoea  or  labored  respiration  exist,  the  seat  of  the 
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obstruction  is  thus  ascertained.  The  existence  of  a  tumor 
pressing  upon  the  air-tubes  in  this  situation  is  rendered  highly 
probable,  and  it  remains  for  the  aneurismal  character  of  the 
tumor  to  be  shown  by  other  signs. 

An  aneurismal  tumor  may  compress  a  bronchus  so  as  to  di- 
minish, and  even  suppress,  respiration  in  one  lung.  Absence  of 
the  respiratory  murmur  on  one  side,  or  a  marked  disparity  in 
the  intensity  of  the  murmur  between  the  two  sides,  may  thus 
become  important  signs  of  the  existence  and  degree  of  bronchial 
obstruction.  The  significance  of  these  signs  depends,  of  course, 
on  the  absence  of  causes  of  diminished  or  suppressed  respiration 
on  one  side,  other  than  occlusion  or  narrowing  of  a  bronchus 
by  the  pressure  of  a  tumor.  Bronchitis,  emphysema,  pleurisy 
with  eftusion,  and  the  presence  of  a  foreign  body,  are  to  be  ex- 
cluded. That  the  obstruction  is  not  due  to  enlarged  bronchial 
glands,  or  intra-thoracic  tumor  not  aneurismal,  is  to  be  deter- 
mined by  other  signs  pointing  to  the  existence  of  aneurism. 

Finally,  absence  of  the  respiratory  murmur  and  of  vocal  reso- 
nance over  a  circumscribed  space,  or  around  an  external  tumor, 
concurs  with  the  evidence  aftbrded  by  percussion,  either  in  ren- 
dering probable  the  existence  of  a  tumor  within  the  chest,  not 
apparent  to  the  eye,  or,  if  visible,  in  determining  the  space  with- 
in the  chest  which  the  tumor  occupies,  to  the  exclusion  of  the 
pulmonary  organs. 
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A  reviewal  of  the  preceding  pages  will  show  that  the  sympto- 
matology of  thoracic  aneurism  furnishes  nothing  exclusively 
distinctive  of  this  affection  ;  that  is  to  say,  there  are  no  symp- 
toms or  signs  which  are  individually  pathognomonic.  An  im- 
pulse over  a  circumscribed  space  at  certain  points,  distinct  from 
the  apex-beat,  or  a  pulsating  tumor,  renders  the  presumption 
strong  that  aneurism  exists ;  but  additional  evidence  is  necessary 
for  a  positive  diagnosis.  Even  if  bellows-murmur  and  thrill  be 
added,  the  existence  of  aneurism  is  not  unquestionable.  The 
diagnostic  force  of  these  signs  depends  considerably  on  their  de- 
gree of  prominence.  K  they  be  combined  and  strongly  marked, 
the  chances  against  aneurism  are  small.  If,  in  addition,  the  point 
at  which  an  impulse  or  a  pulsating  tumor  is  observed  corres- 


524  THORAOIO    ANEURISMS. 

pond  with  thQ  situation  in  which  an  aneurism  springing  from 
the  aorta  may  be  expected  to  be  discovered ;  and  if  percussion 
and  auscultation  show  the  presence  of  an  intra-thoracic  tumor 
which  can  be  traced  in  a  direction  toward  the  aortA,  there  is 
scarcely  room  for  doubt  as  to  the  diagnosis.  These  diagnostic 
points  are  by  no  means  always  available.  An  aneurism  may  be 
so  situated  as  regards  the  thoracic  walls,  that  an  impulse  is  not 
appreciable,  or,  if  there  be  a  tumor,  it  may  not  pulsate,  nor  pre- 
sent either  murmur  or  thrill.  On  the  other  hand,  a  tumor  not 
aneurismal,  may  present  murmur,  pulsation,  and  thrill.  The 
situation  of  the  tumor  is  a  point  of  considerable  importance. 
Bearing  in  mind  that,.in  a  great  majority  of  cases,  an  aneurism 
springs  from  the  ascending  or  transverse  jwrtion  of  the  aorta, 
and  makes  its  appearance  externally  either  to  the  right  of  the 
sternum,  or  at  the  upper  or  middle  portion  of  the  sternum,  or 
to  the  left  of  this  bone,  a  tumor  thus  situated  is  likely  toprove 
to  be  aneurismal.  If  not  aneurismal,  it  is  probably  a  carcinom- 
atous mediastinal  tumor.  The  latter  lying  over  the  aorta  may 
pulsate  pretty  strongly,  and  by  pressing  on  the  artery  may  de- 
velop a  bellows-murmur.  Carcinomatous  disease,  however,  in 
this  situation  is  a  much  rarer  affection  than  aneurism,  so  that 
the  chances  of  the  latter  preponderate.  Age  and  sex  are  to  be 
taken  into  account.  A  tumor  occupying  a  site  in  which  an  an- 
eurism is  apt  to  make  its  appearance,  is  more  likely  to  prove  to 
be  aneurismal  if  the  patient  be  a  male  and  between  the  ages  of 
thirty  and  sixty.  In  general,  with  proper  knowledge  and  care, 
taking  into  view  all  the  circumstances  of  the  case,  if  an  aneu- 
rismal tumor  be  apparent  externally,  its  character  may  be  ascer- 
tained without  great  difficulty,  and  the  diagnosis  made  with 
positiveness.  It  is  hardly  necessary  to  notice  the  difterential 
points  which  distinguish  an  aneurismal  tumor  from  pulsating 
empyema,  or  pericarditis  with  effusion,  for  the  existence  of  these 
affections  is  readily  determined  by  their  proper  diagnostic  char- 
acters. 

An  aneurism  not  in  contact  \sdth  the  thoracic  walls  so  as  to 
give  rise  to  an  impulse  appreciable  by  the  eye  or  touch,  and  not 
forming  an  external  tumor,  ofters  a  more  difficult  problem  in 
diagnosis.  Certain  symptoms  which  have  been  considered, 
namely,  embarrassed  breathing,  stridor,  dysphagia,  venous  con- 
gestion of  the  face  and  upper  extremities,  inequality  of  the  pulse 
on  the  two  sides,  functional  aphonia,  spasm  of  the  glottis,  and 
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contraction  of  one  of  the  pupils,  should  excite  suspicion  of  aneu- 
rism, especially  if  more  or  less  of  them  be  found  in  combination, 
and,  also,  individually,  provided  they  are  not  obviously  referable 
to  other  morbid  conditions.  Physical  exploration,  under  these 
circumstances,  is  essential,  not  alone  in  ascertaining  signs  which 
point  directly  to  the  existence  of  aneurism,  but  by  showing  that 
other  morbid  conditions  which  would  account  for  the  symptoms 
do  not  exist,  and  thus  leading  to  a  diagnosis,  indirectly,  by  way 
of  exclusion.  The  chest  is  to  be  carefully  examined  with  refer- 
ence to  cardiac  disease,  since  the  symptoms  and  physical  signs 
of  aneurism  of  the  ascending  and  transverse  aorta  have  many 
points  in  common  with  those  referable  to  the  heart.  The  ab- 
sence of  cardiac  murmurs  and  of  enlargement  of  the  heart  war- 
rants the  conclusion  that  the  symptomatic  phenomena  are  not 
due  to  lesions  of  this  organ.  But  even  if  the  heart  be  not  free 
from  disease,  it  may  be  sufficiently  clear  that  certain  symptoms 
and  signs  are  not  of  cardiac  origin.  Thus,  a  mitral  regurgitant 
murmur  is  easily  di&tinguished  from  a  murmur  referable  to  the 
aorta ;  and  the  amount  of  enlargement  of  the  heart  may  be  obvi- 
ously inadec^uate  to  account  for  the  disturbance  of  the  respira- 
tion and  circulation.  Auscultation  of  the  lungs  and  air-passages 
is  to  be  employed  in  order  to  ascertain  whether  the  respiratory 
murmur  bd  diminished  or  suppressed  on  one  side  from  compression 
of  a  bronchus,  and  whether  the  respiratory  sound  in  the  larynx 
and  trachea  be  pure.  If  stridor  be  lieard,  the  stethoscoi^  will 
show  the  point  at  which  it  is  produced,  and  thus  indicate, the  seat 
of  the  obstruction.  Percussion  and  auscultation  conjoined  are 
to  be  resorted  to  in  order  to  ascertain  w^hether  there  be  not  dul- 
ness,  together  with  absence  of  the  respiratory  murmur  and  vocal 
resonance,  within  a  circumscribed  space  so  situated  tliat  the  pres- 
ence of  a  tumor  bavins:  relations  to  the  aorta  similar  to  those 
which  aneurisms  are  known  to  have  is  rendered  higlily  proba' le 
or  almost  certain.  A  bellows-murmur  either  localized  in  this 
circumscribed  space,  or  heard  here  with  maximum  of  intensity, 
and  the  heart-sounds  abnormally  transmitted  to  the  same  space, 
are  signs  entitled  to  a  certain  amount  of  weight.  Availing  him- 
self of  the  diagnostic  points  just  recapitulated,  the  diagnostician 
may  be  able  to  decide  on  the  existence  of  aneurism,  not  with 
absolute  certainty,  but  with  much  positiveness.  The  liability 
to  error  proceeds  from  the  possibility  of  enlarged  bronchial 
glands,  or  intra- thoracic  tumor  of  some  kind,  not  aneurismal, 
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pressing  on  the  trachea,  or  a  bronchus,  the  subclavian  or  innomi- 
nata,  the  recurrent  nerve,  the  oesophagus,  and  the  vena  cava,  so 
as  to  give  rise  to  more  or  less  of  the  symptoms  and  signs  due  to 
the  pressure  of  an  aneurismal  tumor  on  these  parts.  The  proba- 
bility of  the  tumor  being  aneurismal  is  considerably  increased 
if  the  patient  be  over  thirty  years  of  age  and  of  the  male  sex. 

In  connection  with  the  subject  of  diagnosis,  it  may  not  be 
amiss  to  call  attention  to  the  importance  of  examining  for  a 
visible  impulse  with  the  eye  brought  to  a  level  with  the  surface 
of  the  chest ;  and,  for  a  tactile  impulse,  with  one  hand  applied 
to  the  posterior,  and  the  other  to  the  anterior  portion  of  the 
chest,  making  iirm  pressure  with  the  latter  hand.  On  the  very 
day  this  paragraph  is  penned,  a  case  has  fallen  under  my  obser- 
vation in  which  an  impulse  was  rendered  apparent  to  the  eye 
and  touch  by  these  methods  of  examination  only.  It  is  true, 
that  an  impulse  is  not  proof  positive  of  the  existence  of  aneu- 
rism, but,  even  if  not  strongly  marked,  its  value  as  a  diagnostic 
sign  is  considerable.  It  may  be  important  to  caution  the  young 
observer  against  mistaking  pulsation  of  the  subclavian  artery 
for  an  aneurismal  impulse.  It  is  to  be  borne  in  mind  that  pul- 
sation of  this  artery  is  sometimes  visible  and  felt,  and  especially 
in  cases  of  disease  of  the  heart  involving  aortic  regurgitation; 
but,  under  the  latter  circumstances,  the*  carotid  and  other  arte- 
ries are  observed  at  the  same  time  to  pulsate  strongly. 

Symptoms  and  signs  pointing  to  the  existence  of  aneurism, 
are  far  less  available  for  diagnosis  when  the  aneurismal  tumor 
springs  from  the  descending  aorta,  than  when  it  is  seated  at  the 
ascending  portion  or  arch  of  the  vessel.  As  regards  symptoms, 
labored  breathing,  stridor,  aphonia  or  hoarseness,  venous  conges- 
tion of  the  upper  portion  of  the  bofly,  and  inequality  of  the 
pulse,  are  not  produced  unless  the  tumor  attains  to  a  groat  size. 
Dysphagia  from  obstruction  of  the  a^sophagus  is  lial)le  to  occur, 
and  this  symptom,  when  not  connected  with  disease  of  the 
pharynx,  should  always  excite  suspicion  of  aneurism.  The  fre- 
quent occurrence  of  persisting,  boring,  or  gnawing  pain,  referred 
to  a  particular  portion  of  the  spinal  column,  is  to  be  borne  in 
mind.  This  should  suggest  to  the  mind  the  possibility  of  aneu- 
rism. The  same  is  to  be  said  of  a  disposition  to  keep  the  body 
bent  forward,  in  consequence  of  pain  in  assuming  the  erect  pos- 
ture, and  of  the  occurrence  of  paraplegia,  the  latter  proceediug 
from  erosion  of  the  vertebrae  by  the  pressure  of  the  aneurismal 
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tumor.  As  regards  signs,  obstruction  of  the  trachea  or  a  bron- 
chus, and  diminished  respiratory  murmur  on  one  side,  are  not 
likely  to  occur  in  cases  of  aneurism  seated  in  the  descending 
aorta.  But  percussion  in  the  interscapular  space  may  show 
dulness  within  a  circumscribed  area,  the  limits  of  which  may 
also  be  defined  by  abrupt  cessation  of  respiratory  murmur  and 
of  vocal  resonance.  A  bellows-murmur  may  be  discovered  within 
this  area,  not  transmitted  from  the  heart,  and  possibly  the  heart- 
sounds  may  be  unduly  audible.  These  signs  are  not  conclusive, 
but  they  point  to  the  existence  of  aneurism.  A  positive  diag- 
nosis is  hardly  practicable  prior  to  the  development  of  external 
bulging  or  a  pulsating  tumor.  So  latent  are  aneurisms  in  this 
situation  in  some  cases  that,  although  symptoms  denoting  some 
indefinite  ailment  have  been  long  experienced,  an  external  tumor 
may  be  the  first  event  which  excites  suspicion  of  the  nature  of 
the  disease.  Physical  exploration  is  of  great  value  in  these 
eases  by  enabling  the  diagnostician  to  exclude  certain  aftections, 
for  example,  chronic  pleurisy  or  empyema,  for  which,  otherwise, 
the  disease  might  be  mistaken. 

The  liability  to  error  in  attributing  to  laryngitis  the  symp- 
toms caused  by  the  compression  or  irritation  of  the  recurrent 
laryngeal  nerve  in  some  cases  of  aneurism  has  been  referred  to. 
Dyspnoea,  hoarseness  or  aphonia,  and  stridulous  breathing,  may 
proceed  from  paralysis  affecting  the  glottis  from  compression  of 
this  nerve.  The  laryngoscope  should  be  employed.  Ocular  in- 
spection, by  means  of  this  instrument,  will  show  the  existence 
of  paralysis  and  the  absence  of  inflammation ;  and  whenever 
the  symptoms  just  named  are  thus  attributable  to  paralysis, 
aneurism  is  to  be  suspected,  and  the  signs  of  an  aneunsmal 
tumor  are  to  be  sought  after. 

Paroxysmal  dyspnoea,  with  stridor  accompanying  respiration 
and  cough,  is  certainly  not  caused  by  laryngitis  if  the  voice,  in 
the  intervals,  be  neither  raucous,  stridulous,  nor  abolished.  And 
laryngeal  spasm,  not  associated  with  laryngitis,  occurring  in  a 
person  of  middle  age,  and  especially  in  a  male,  should  always 
be  considered  as  pointing  to  the  existence  of  aneurism. 

Another  liability  to  error  is  incident  to  cases  in  which  an 
aneurismal  tumor,  springing  from  the  outer  aspect  of  the  ascend- 
ing aorta,  extends  into  the  right  side  of  the  chest  and  encroaches 
considerably  upon  the  pulmonary  space.  The  physical  signs,  as 
well  as  symptoms,  in  such  a  case,  may  seem  to  denote  tubercu- 
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lou8  affection.  If  none  of  the  characteristic  symptoms  and  signa 
of  aneurism  are  present,  this  error  in  diagnosis  is  very  likely  to 
be  made.  I  can  bear  testimony  to  this  from  my  own  experience. 
Aneurism  of  the  arteria*  innominata  is  to  be  discriminated 
from  aortic  aneurism.  In  the  former  the  sac  tends  more  to  exten- 
sion in  an  upward  direction,  the  tumor  appearing  more  speedily, 
and  found  above  or  behind  the  sternal  portion  of  the  right  clav- 
icle. The  clavicle  is  frequently  raised.  Pressure  on  the  nerves 
going  to  form  the  brachial  plexus  is  apt  to  occasion  more  or  less 
paralysis  of  the  right  upper  extremity.  A  difterential  point 
stated  by  Dr.  Holland  is,  that  when  pressure  is  made  on  the  sub- 
clavian or  carotid  artery  of  the  right  side,  the  pulsation  of  the 
aneurismal  sac  is  suspended  if  the  aneurism  be  seated  in  the 
innominate  artery,  whereas  the  pulsation  is  not  affected  if  the 
aneurism  be  aortic. 
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Recovery  from  thoracic  aneurism  is  possible.  The  chances 
against  recovery,  however,  preponderate  so  vastly  that  in  any 
given  ease  there  is  but  little  ground  to  hope  for  this  result.  Still, 
the  possibility  of  recovery  is  not  to  be  lost  sight  of  in  the  matf- 
ageuicnt  of  the  eases  which  it  is  the  misfortune  of  the  physician 
to  meet  with  in  practice,  liut  although  recovery  is  not  be  looked 
for,  the  progress  of  the  aflection  may  be  more  or  less  slow,  and 
the  physician  may  reasonably  hope  to  contribute,  by  judicious 
management,  to  postpone  for  an  indefinite  period  the  fatal  result. 
Moreover,  the  palliation  of  distressing  symptoms,  always  an  im- 
portant object  of  treatment,  furnishes  scope,  in  the  progress  of 
this  aflection,  for  the  useful  application  of  remedies. 

Recovery  from  thoracic  aneurism  can  only  be  etteeted  by  the 
deposit  within  the  sac  of  successive  layere  of  solid  fibrin  until 
the  cavity  is  obliterated,  leaving  the  channel  of  the  artery  free. 
Can  this  curative  process  be  i>ronioted  by  medical  treatment? 
There  are  no  medicines  which  exert  a  special  eflect  for  this  end. 
The  general  conditions  favorable  for  the  process  are,  an  abuu- 
dance  of  the  fibrinous  constituent  of  the  blood,  with  an  equable 
and  not  too  active  state  of  the  circulation.  These  are  condi- 
tions which  are  to  some  extent  controllable.  Those  which  de- 
pend on  local  circumstances,  such  as  the  size  and  shape  of  the 
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cavity,  the  form  and  direction  of  the  aperture,  the  state  of  the 
interior  of  the  sac  as  regards  roughness,  &c.,  are  obviously  beyond 
control.  The  indications  for  treatment,  then,  with  a  view  to  the 
possibility  of  recovery  are*  to  maintain  the  relative  proportion  of 
the  fibrinous  constituent  of  the  blood,  and  to  secure  regularity 
of  the  action  of  the  heart,  obviating,  on  the  one  hand,  over- 
excitement,  and,  on  the  other  hand,  undue  feebleness.  How  are 
these  indications  to  be  fulfilled?  In  brief,  by  a  nutritious,  and, 
in  some  instances,  a  generous  diet,  embracing  a  good  projwrtion 
of  animal  food ;  by  tonic  remedies  and  stimulants  when  the 
appetite  and  digestive  powers  are  enfeebled;  and  by  the  re- 
stricted use  of  liquids,  which,  by  increasing  the  quantity  of 
blood,  lessen  the  proportion  of  fibrin  to  the  mass.  These  meas- 
ures relate  to  the  firet  indication,  namely,  to  maintain  or  in- 
crease the  fibrin.  The  second  indication,  namely,  to  secure 
regularity  of  the  heart's  action,  is  to  be  fulfilled  by  avoiding 
active  exercise,  mental  excitement,  and  other  causes  inducing 
disturbance  or  undue  activity  of  the  circulation  ;  by  moderate 
depletion  by  means  of  saline  laxatives,  or  resorting  perhaps  in 
some  cases  to  small  bleedings  if  decided  plethora  exist,  but  on 
the  other  hand,  prescribing  ferruginous  remedies  if  aneemia  be 
present ;  and  by  the  use  of  sedatives  if  the  circulation  be  unduly 
and  persistingly  over-excited. 

These  indications,  having  reference  to  the  possibility  of  re- 
covery, relate  not  less  to  an  object  of  management  more  likely 
to  be  attained,  namely,  to  retard  the  progress  of  the  attection, 
and  thus  postpone  the  fatal  result.  This  object  is  alike  secured 
by  the  deposit  of  fibrin  within  the  aneurismal  cavity,  by  wliich 
the  walls  of  the  sac  are  strengthened,  the  tendency  to  its  enlarge- 
ment being  thereby  lessened,  and  by  tranquillity  of  the  heart's 
action.  The  means,  then,  by  which  the  physician  may  hoi^e  to 
prolong  life  are  those  which,  at  the  same  time,  aftbrd  the  best 
chance,  slight  as  this  is,  of  recovery. 

Potent  measures  of  treatment  have  been  heretofore  advised  and 
pursued  with  the  expectation  of  retarding  the  progress  of  tho- 
racic aneurisms  and  with  a  faint  hope  of  eftecting  a  cure.  The 
plan  of  treatment  introduced  more  than  a  century  and  a  half 
ago  by  Albertini  and  Valsalva,  adopted  by  Laennec,  Corvisart, 
and  TJouillaud,  and  recommended  in  a  modified  form  by  Hope, 
obtained  more  favor  and  currency  than  any  other.  This  plan 
consisted  in  repeated  bleedings,  confinement  to  the  bed  for  about 
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forty  days,  during  which  period  all  stimulants  were  to  be  abstained 
from,  and  the  diet  reduced  to  the  minimum  quantity  required 
for  the  maintenance  of  life.  After  the  strength  had  been  so  far 
reduced  that  the  patient  was  scarcely  able  to  raise  the  hand  from 
the  bed,  the  quantity  of  food  was  gradually  increased,  and  after 
a  certain  measure  of  strength  had  been  regained,  absolute  rest 
was  no  longer  insisted  on.  Cases  were  reported  in  which  this 
system  of  treatment  appeared  to  stay  the  progress  of  the  aneu- 
rism, and  in  some  instances  it  was  stated  to  have  eftected  re- 
covery. The  severity  of  the  system  is  such  that  few  patients 
were  willing  to  submit  to  it  and  of  late  it  has  been  for  the  most 
part  abandoned.  With  reference  to  it,  as  well  as  to  other  po- 
tent measures,  the  following  remarks  by  Stokes,  are  pertinent: 
"  It  is  to  be  doubted  whether  we  are  ever  justified  in  adopting 
any  measures  which,  while  they  are  directed,  under  theoretical 
views,  to  the  cure  of  the  disease,  materially  interfere  with  the 
patient's  condition.  It  often  happens  that  a  patient  who  has 
not  been  thus  interfered  with  will  continue  with  unimpaired 
health  and  strength  for  a  great  length  of  time  until  he  is  so 
unfortunate  as  to  be  placed  under  treatment  for  the  cure  of  his 
aneurism.  For  then  all  the  evils  which  have  been  i»ointed  out 
as  occurring  in  cases  of  indolent  disease  of  the  heart,  when  in- 
jured by  ignorant  treatment,  are  induced.  The  patient's  mind 
becomes  excited  and  apprehensive,  his  system  is  weakened  by 
depletion,  and  his  digestive  functions  ruined  by  starvation.  The 
forces  by  which  he  can  resist  disease  are  broken  down,  his  blood 
becomes  uncoagulable,  his  tissues  unresisting.  The  force  of  the 
aneurismal  throb  is  augmented,  and  a  disease  which,  under  other 
circumstances,  might  have  endured  for  years  with  but  little  in- 
terference with  the  general  health,  is  turned  into  a  rapid  and 
destructive  malady."^ 

Tursuiug  no  sjiecial  plan  of  treatment,  the  management  must 
depend  very  much  on  the  circumstances  pertaining  to  individual 
cases.  Is  the  patient  of  a  full  plethoric  habit,  the  vessels  over- 
repleted,  and  the  heart  over-stimulated ;  depletion  may  be  called 
for,  care  being  taken  not  to  carry  it  beyond  the  point  of  ^esto^ 
ing  the  blood  to  its  normal  condition.  Is  the  patient  anemic, 
and  the  heart's  action  excited  by  impoverished  blood ;  a  nutri- 
tious animal  diet,  together  with  preparations  of  iron  and  perhaps 

^  Op.  cit,  p.  606. 
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porter,  wine,  or  spirits,  are  important,  being  careful  not  to 
push  these  measures  to  an  extreme,  and  thereby  induce  evils 
equal  to  those  incident  to  ansemia.  Is  the  appetite  good  and 
digestion  active;  indulgence  at  the  table  is  to  be  restrained. 
On  the  other  hand  is  the  appetite  poor  and  digestion  weak; 
measures  to  improve  both  are  indicated.  The  restricted  use  of 
liquids  is  an  important  point  in  the  management,  conducing,  in 
connection  with  an  appropriate  diet,  to  the  formation  of  blood 
rich  in  fibrin,  and  not  excessive  in  quantity.  These  ends  are 
promoted  by  a  limited  supply  of  liquid,  far  better  than  by  the 
elimination  of  liquid  by  means  of  hydragogue  cathartics  and 
diuretics. 

A  regular  and  tranquil  condition  of  the  heart  being  highly 
desirable  in  all  eases,  everything  which  excites  unduly  this  organ 
is,  of  course,  as  far  as  possible,  to  be  avoided.  Active  muscular 
exercise,  mental  excitement,  the  abuse  of  alcoholic  stimulants, 
Ac.,  are  to  be  interdicted.  It  is  an  im})ortant  question,  in  this 
connection,  how  far  exercise  can  be  taken  with  safety  or  advan- 
tage. Some  writers  recommend  perfect  quietude,  and  enjoining 
the  patient  to  remain  a  considerable  portion  of  the  time  in  the 
recumbent  posture.'  The  propriety  of  this  is  more  than  doubt- 
ful. The  appetite,  digestion,  and  general  condition  of  the  body 
must  suffer  from  such  inaction,  so  that  the  risk  of  doing  harm 
by  impoverishing  the  blood  and  weakening  the  vital  forces,  is 
greater  than  the  liability  to  injury  from  moderate  exercise. 
An  amount  of  exercise  which  can  be  taken  without  accelerat- 
ing the  circulation,  will  be  likely  to  be  useful  rather  than  inju- 
rious. 

An  important  point  in  the  treatment  concerns  the  mental 
condition  of  the  patient.  A  full  knowledge  of  the  nature  of  the 
affection,  and  of  the  accidents  to  which  he  is  exposed,  can  hardly 
fail,  in  most  cases,  to  induce  depression  and  apprehension,  the 
effect  of  which  must  be,  to  a  certain  extent,  unfavorable.  When 
it  can  be  done  without  breach  of  good  faith,  or  a  violation  of 
truth,  the  physician  will  do  wisely  in  forbearing  to  enter  into 
an  elaborate  exiK)sition  of  the  characters,  tendencies,  and  results 
of  thoracic  aneurisms.  While  deception  here,  as  in  other  forms 
of  disease,  is  unworthy  the  character  of  a  physician,  as  well  as 
unjust  to  the  patient,  it  is  fair  to  present  as  favorable  a  view  of 

>  E.  ff,  BeUingbani,  op.  cit. 
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the  case  as  facts  will  warrant.  The  patient  may  be  encouraged 
with  the  hope  of  the  affection  progressing  very  slowly,  or  re- 
maining stationary  for  an  indefinite  period,  and  even  with  the 
possibility  of  recovery.  He  will  thus  be  spared  not  only  a  po^ 
tion  of  the  unhappiness  to  which  the  aftection  is  calculated  to 
give  rise,  but  the  unfavorable  influence  of  excessive  anxiety  and 
gloom ;  and  he  will,  moreover,  be  more  disposed  to  persevere  in 
following  faithfully  regulations  of  diet  and  regimen. 

If  the  action  of  the  heart  be  habitually  excited  or  irregular, 
sedative  remedies  are  indicated,  such  as  hydrocyanic  acid,  aco- 
nite, hyoscyamus,  opium  in  small  doses,  &c.  It  is  considered 
by  some  writers  injudicious  to  resort  to  digitalis  for  this  purpose ; 
but  I  can  see  no  just  grounds  for  apprehending  evils  from  the  use 
of  this  remedy,  if  proper  caution  be  observed.  Here,  as  in  other 
instances  in  which  it  is  desirable  to  reduce  the  frequency  of  the 
heart's  action,  it  is  a  remedy  of  great  value. 

Certain  remedies  have  been  recommended  with  a  view  to  in- 
duce a  condition  of  the  blood  favoring  the  coagulation  of  the 
fibrin..  Laennec,  Hope,  and  others  have  regarded  the  acetate  of 
lead  as  useful  in  this  way.  This  remedy  was  employed  in  one 
of  the  cases  which  I  have  noted,  to  the  extent  of  producing  the 
characters  in  a  blue  line  on  the  gums,  but  without  any  good 
ett'cet.  Walshe  attaches  value  to  gallic  or  tannic  acid.  Theo- 
retically, remedies  are.  indicated  which  produce  this  effect,  pro- 
vided it  be  not  counterbalanced  by  other  consequences.  It  ifl, 
however,  doubtful  whether  these  or  other  known  remedies  pro- 
duce this  effect ;  and  moreover  it  is  to  be  considered  that  onli- 
nary  coagulation  of  blood  within  the  sac,  so  far  frohi  being 
desirable,  would  be  likely  to  give  rise  to  serious  results.  Coagu- 
lation is  conservative  and  curative  only  when  it  takes  place  at 
the  bottom  of  the  sac,  leading  to  the  formation  of  layers  of 
fibrin,  which  become  adherent  first  to  the  walls  of  the  sac,  and 
successively  to  each  other,  until  the  cavity  is  more  or  less  filled 
with  the  solid  deposit. 

The  various  symptomatic  and  remote  effects  of  thoracic  aneu- 
risms, such  as  pain,  cerebral  congestion,  labored  respiration, 
cough,  dysphagia,  kc,  will,  of  course,  claim  palliative  measures 
of  treatment,  which  are  to  be  adapted  to  the  particular  circum- 
stances of  individual  cases,  and  need  not  be  here  considered. 

The  foregoing  remarks  on  the  treatment  of  thoracic  aneu- 
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risms,  contained  in  the  first  edition  of  this  work,  are  retained 
without  material  alteration.  Since  the  publication  of  that  edi- 
tion, Jolifie  Tuffnell,  of  Dublin,  has  reported  a  series  of  cases 
which  show  a  remarkable  success  from  a  plan  of  treatment 
proposed  by  the  late  Dr.  Bellingham.  This  plan  is  known  as 
"Tuifiieirs  plan."  The  essential  features,  however,  are  con- 
tained in  the  valuable  treatise  on  the  diseases  of  the  heart,  by 
Bellingham. 

Of  Tuffnell's  plan,  an  essential  and  probably  the  most  im- 
portant measure  is  the  maintenance  of  perfect  rest  in  a  recum- 
bent posture  for  two  or  three  months.  The  patient,  during  this 
time,  is  not  to  raise  himself  even  to  the  semi-recumbent  posture, 
but  he  may  turn  carefully  from  side  to  side,  and  at  times  lie  on 
his  face.  The  arrangements  should  be  such  that  the  bowels  and 
bladder  may  be  evacuated  without  the  necessity  of  the  patient 
being  moved  in  bed.  The  room  should  be  sunny,  if  possible, 
and  the  situation  of  the  bed  such  that  the  patient  may  be 
amused  by  looking  out  of  doors. 

The  plan  embraces  a  restricted  diet,  which  is  to  be  rigidly 
adhered  to  as  long  as  the  patient  is  kept  in  a  state  of  rest.  The 
rules  laid  down  for  diet  are  precise,  and  are  as  follows:  For 
breakfast  and  supper,  two  ounces  of  white  bread  and  butter, 
with  two  ounces  of  milk,  cocoa,  or  tea ;  and  for  dinner,  three 
ounces  of  meat,  either  broiled  or  boiled,  and  three  ounces  of 
potatoes  or  bread,  with  four  ounces  of  water  or  claret.  This 
diet  gives  for  each  day,  of  solids  ten,  and  of  liquids  eight  ounces. 

The  immediate  objects  of  this  plan  SLve^Jirst,  to  secure,  by  rest, 
a  uniform  tranquillity  of  the  circulation;  and,  second^  to  supply 
aliment  sufficient  in  quantity  and  kind  for  the  wants  of  the 
system  and  no  more.  These  objects  have  reference  to  the  only 
mode  in  which  a  cure  of  internal  aneurism  can  take  place, 
namely,  by  the  aneurismal  sac  becoming  filled  with  fibrin,  de- 
posited in  successive  firm  layers,  transforming  the  sac  into  a 
solid  tumor  which  may  remain  permanently  without  change, 
save  progressive  diminution  in  size,  the  arterial  canal  being 
unobstructed. 

This  plan  of  treatment  is  a  reproduction,  in  part,  of  the  sys- 
tem of  Valsalva  and  Albertini.  Of  the  latter,  perfect  rest  for 
six  weeks  was  an  essential  feature.  The  abstraction  of  blood, 
which  formed  an  important  part  of  the  system  of  Valsalva  and 
Albertini,  does  not  enter  into  the  plan  of  Bellingham  and  Tuft- 
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nell  The  reduction  of  diet  by  the  latter  is  not  carried  as  far 
as  by  the  former;  yet,  the  diet  prescribed  by  Bellingham  and 
Tuffnell  is  below  that  required  by  the  body  in  health,  and  can 
be  continued  only  for  a  limited  period.  The  period  during 
which  complete  rest  in  the  recumbent  posture  is  maintained  is 
longer  in  the  plan  of  Bellingham  and  Tuffnell. 

Dr.  Bowditch  has  suggested,  as  modifications,  the  occasional 
abstraction  of  blood,  in  certain  cases,  either  by  venesection  or 
leeches,  and  the  employment  of  cardiac  sedatives,  such  as  digi- 
talis, veratrum  viride,  &c.  He  also  suggests  that  while  the 
diet  should  be  carefully  regulated,  the  quantity  should  not  be 
reduced  below  the  requirements  of  the  system  for  nutrition. 
The  last-named  modification  would  divest  the  plan  of  one  of  the 
difficulties  in  the  way  of  faithfully  carrying  it  out,  namely,  the 
reluctance  of  patients  to  submit  to  the  dietetic  restriction.* 

As  regards  the  most  import^int  measure,  namely,  rest  in  a 
recumbent  posture,  the  immediate  object,  as  already  stated,  is 
to  secure  a  uniform  tranquillity  of  the  circulation,  this  doubt- 
less being  a  sine  qua  non  in  any  mode  of  treatment  having  refer- 
ence to  the  deposition  of  fibrin  in  the  aneurismal  sac.  The  dimin- 
ished frequency  of  the  heart's  action  secured  by  confinement 
to  the  recumbent  posture,  as  well  as  uniformity  of  its  action, 
is  an  object  of  imi)ortanee.  Tnftnell  rcix)rt8  in  one  of  his  eases 
a  reduction  to  the  extent  of  30  beats,  namely,  from  96,  stand- 
ing, to  66  lying,  a  reduction  amounting  to  1800  beats  per  hour, 
and  21,600  beats  in  twelve  hours.  Bowditch  gives  the  results 
of  his  own  observations  respecting  the  variations  in  the  pulse  iu 
the  sitting,  standing,  and  lying  posture.  Of  five  persons  in  his 
own  family,  the  average  frequency  in  the  standing  posture  was 
81.6 ;  in  the  sitting  posture,  74.8,  and  in  the  lying  posture  70.0. 
Of  14  hospital  surgical  cases,  the  averages  were  as  follows: 
Standing,  91.42;  sitting,  73.85;  lying,  68.07.  With  resj>ect  to 
the  relative  importance  of  rest  in  the  treatment,  Bowditch  re- 
marks as  follows:  "Comparing  this  powerful  influence  on  the 
rapid  flow  of  blood  with  the  little  real  influence  that  we  can 
have  on  the  composition  of  the  blood  by  any  diet,  and  the  doubt 
one  has  as  to  whether  the  increase  of  fibrin  is  really  a  desirable 
object  to  be  obtained,  and  that  it  forms  but  a  very  small  con- 

1  Vii/e  paper  by  Dr.  Bowditch,  read  before  tho  Boston  Society  for  Medical  Ob- 
servation, February,  18G6,  and  communicated  for  the  Boston  Med.  and  Surg. 
Journal. 
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stituent  part  of  the  circulating  fluid,  I  think  we  are  led  to  sus- 
pect that,  after  all,  this  element  of  quiet  in  a  horizontal  posi- 
tion is  the  most  important  agent  of  all  the  three  originally  pro- 
posed even  in  Ilippocratic  days,  hinted  at  and  followed  by  Val- 
salva, and  distinctly  pressed  upon  our  notice  by  Dr,  TufFnell, 
but  not  so  much  relied  upon  as  it  ought  to  have  been  by  him  or 
by  his  predecessors. 

Tuffnell  has  reported  6  cases  in  which  his  plan  of  treatment 
was  carried  out.  The  following  is  a  brief  analysis  of  these  cases 
as  given  in  the  pai)er  by  Bowditch : 

1.  An  Irish  carman,  act.  35  ;  1861,  in  hospital ;  aneurism,  ab- 
dominal, aortic,  size  of  an  orange.  Treatment,  horizontal  posi- 
tion, three  months.  Food,  eight  ounces  solids,  six  ounces  fluids, 
in  twenty-four  hours.     Recovery  j)erfect. 

2.  Seaman,  aet.  39 ;  1854,  in  hospital ;  internal  aortic  aneu- 
rism— undoubted.  Ten  weeks'  perfect  rest,  and  restricted  diet. 
Complete  recovery. 

8.  Die  cutter,  set.  54 ;  in  hospital ;  aortic  aneurism,  projecting 
through  sternum ;  all  the  severer  symptoms ;  integuments  alone 
covering  tumor.  In  three  months,  "  general  health  excellent," 
and  all  local  signs  less ;  tumor  had  grown  firmer.  Finally,  he 
resumed  work.  Varicose  external  vessels  were  seen  in  great 
numbers  three  years  afterwards— the  man  still  at  work. 

4.  A  fat,  indolent  merchant,  with  abdominal  aneurism  five 
inches  in  diameter.  In  three  months,  tumor  quite  solid,  though 
pulsating.     Thirteen  weeks  on  his  back. 

5.  A  gentleman  set.  30;  a  hunter  and  high  liver;  October, 
1855.  Aneurism  at  the  bifurcation  of  the  aorta.  In  nine  weeks, 
better;  in  six  months  no  pulsation  remained.  lie  then  made 
over-exertion,  and  needed  venesection;  again,  relief.  Subse- 
quently, other  surgeons  saw  him,  laughed  at  the  idea  of  there 
being  aneurism,  and  advised  hunting,  &c.,  as  before.  In  eighteen 
months  the  aneurism  suddenly  burst. 

6.  Laborer,  eet.  30 ;  in  hospital,  January,  1864 ;  abdominal 
aneurism.  Pulse,  104  standing,  66  lying.  Disease  checked  by 
treatment. 

After  a  perusal  of  the  paper,  by  Bowditch,  in  the  summer  of 
1866,  I  resolved  to  make  trial  of  TuflnelTs  plan  whenever  I 
should  meet  with  cases  in  which  patients  were  willing  to  con- 
form to  it. 
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The  two  following  cases  I  reported  for  the  New  York  Medi- 
cal Gazette,  January  4th.  1868.  The  seat  of  the  aneurism  in 
each  of  these  cases  was  the  abdominal  aorta ;  but  the  cases  are 
introduced,  inasmuch  as  the  principles  of  treatment  are  alike 
applicable  to  thoracic  aneurisms : 

Case  1.  Charles  Blanson,  aet.  32,  a  native  of  France,  admitted 
into  Bellevue  Hospital,  Aug.  2, 1866. 

The  following  previous  history  was  obtained  by  Dr.  Forman, 
senior  assistant :  *'  He  was  perfectly  healthy  until  about  eight 
years  ago,  when  he  had  an  attack  of  rheumatism.  He  has  since, 
repeatedly,  had  attacks  of  this  disease.  Four  years  ago,  when 
serving  in  the  United  States  army,  he  was  taken  ill,  complain- 
ing of  pain  in  tjie  chest,  shortness  of  breath,  and  palpitation. 
The  two  latter  symptoms  continuing,  he  was  transferred  to  the 
Invalid  Corps.  In  about  one  year  after  this  attack  he  had  a 
dull,  heavy  pain  in  the  back,  which  has  continued,  except  at 
intervals,  up  to  the  present  time.  He  noticed  for  the  first  time, 
about  one  year  ago,  a  small  pulsating  tumor  just  below  the  ensi- 
form  cartilage.  This  tumor  has  gradually  increased  in  size. 
It  did  not  prevent  him  from,  continuing  his  occupation,  that  of 
a  waiter,  until  about  five  months  ago.  For  the  past  five  months 
he  has  been  unable  to  work." 

The  aneurismal  tumor  was  situated  between  the  median  line 
and  the  false  ribs  on  the  left  side.  The  tumor  was  about  as 
large  as  a  small  orange.  The  pulsation  was  strong,  lateral  as 
well  as  anterior,  and  was  accompanied  by  a  loud,  systolic,  bellows- 
murmur.  There  existed  in  this  case  an  aortic  direct  and  an 
aortic  regurgitant  bellows-murmur.  The  apex-beat  of  the  heart 
was  in  the  fifth  intercostal  space,  half  an  inch  without  the  linea 
mainmalis.     The  superficial  arteries  pulsated  strongly. 

The  general  aspect  of  the  patient  was  not  morbid.  The  plan 
of  treatment  was  explained  to  him,  and  he  was  desirous  that  it 
should  be  tried.  It  was  commenced  August  14th.  On  the  27th 
of  August,  at  the  patient's  request,  corn  meal  gruel  was  substi- 
tuted for  bread. 

On  October  1st,  owing  to  changes  of  service,  the  patient  came 
under  the  care  of  Prof.  A.  Clark,  who  continued  the  plan  of 
treatment. 

Under  date  of  October  21st,  I  noted  that  the  patient  had 
borne  the  treatment  well,  except  that,  at  times,  he  suftered  from 
diarrhcea,  and  that  pain  in  the  situation  of  the  aneurism  was 
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sometimes  severe.  The  tumor,  at  this  date,  seemed  to  have  in- 
creased in  size. 

Kov.  11th,  1866.  Under  this  date  I  made  the  following  note: 
This  patient  died  ten  days  ago.  After  the  date  of  the  previous 
note,  i.  e.,  October  2lBt,  he  progressively  failed.  The  aneurism 
evidently  increased  in  size.  lie  suffered  from  the  frequent  re- 
currence of  diarrhoea,  and  died  by  slow  asthenia.  The  symp- 
toms afforded  no  evidence  of  rupture  of  the  aneurism.  An 
autopsy  could  not  be  obtained. 

This  case  was  made  the  subject  of  a  clinical  lecture  at  Bellevue 
Hospital,  September  14th,  1866.  The  patient  entered  very  cor- 
dially into  the  measures  of  treatment,  and  I  believe  they  were 
faithfully  carried  out. 

Case  2.  John  Brown,  »et.  46,  nativ^e  of  Ireland,  laborer,  ad- 
mitted into  Bellevue  Hospital,  August  Slst,  1867. 

He  stated  that  he  was  healthy  up  to  two  years  before  his  ad- 
mission. He  had  had  chancre  fourteen  years  ago,  but  no  subse- 
quent symptoms  denoting  syphilis.  He  had  been  a  hard  drinker, 
but  had  not  drank  for  about  two  years.  For  nearly  two  years 
he  had  been  subject  to  pains  in  the  belly  resembling  those  of 
colic,  and  also  paroxysms  of  pain  referred  to  the  epigastrium. 
In  June,  1867,  he  first  noticed  a  pulsating  tumor  just  below  the 
epigastrium.  Since  that  date  the  paroxysms  of  epigastric  pain 
had  been  more  severe  than  previously,  and  accompanied  by  dis- 
order of  digestion.  • 

On  his  admission,  a  pulsating  tumor  was  distinctly  felt  just 
below  the  epigastrium,  the  pulsation  being  lateral  and  anterior. 
The  vertical  and  the  horizontal  diameter  were  about  three 
inches.  The  tumor  w^as  resisting  on- pressure,  and  dull  on  per- 
cussion. It  was  easily  felt,  and  the  pulsation  was  strong.  There 
were  no  signs  of  cardiac  disease.  The  radial  arteries  were  rigid. 
The  lungs  were  healthy.     The  urine  was  normal. 

September  11th.  The  treatment,  after  the  plan  of  Tuffhell, 
was  commenced,  the  patient  consenting  to  its  being  faithfully 
carried  out. 

September  27th.  I  noted  that  the  pain  in  the  region  of  the 
tumor  had  diminished,  but  it  was  still  considerable,  and  opiates 
were  given  pro  re  nata.  He  was  constipated,  and  a  laxative  was 
occasionally  prescribed.  His  general  aspect  was  as  good  as  when 
the  treatment  was  commenced.    The  tumor  had  not  increased 
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in  size ;  the  pulsation  was  about  the  same,  but  the  resistance  to 
the  touch  seemed  somewhat  greater.  The  patient  did  not  com- 
plain of  pain  referable  to  the  back.  It  should  have  been  stated 
that,  from  the  first,  a  systolic  and  diastolic  bellows-murmur 
were  discoverable,  over  the  tumor,  with  the  binaural  stethoscope. 

Owing  to  change  of  service,  this  j>atient  came  under  the  care 
of  Prof.  A.  Clark,  on  October  Ist.  The  plan  of  treatment  was 
continued  by  Prof.  Clark. 

November  4th.  I  noted  that  the  size  of  the  tumor  and  the 
force  of  the  pulsation  were  evidently  diminished,  lie  suffered 
but  little  fix)m  pain.     His  general  aspect  was  good. 

December  3d.  I  noted  that  the  tumor  did  not  seem  to  be  more 
than  two  inches  in  its  vertical  and  horizontal  diameter,  and  was 
notably  resisting  to  pressure.  The  diastolic  murmur  had  dis- 
appeared, but  the  systolic  murmur  was  still  heard.  There  was 
no  lateral  pulsation.  The  general  condition  of  the  patient  was 
good.  He  complained,  however,  now  of  pain  in  the  back.  He 
was  very  impatient  to  be  permitted  to  sit  up,  and  to  have  a 
more  varied  diet. 

Death  occurred  suddenly  in  this  case  December  8th.  The 
patient  became  suddenly  pallid  and  faint,  and  died  in  about  ten 
minutes.  There  can  hardly  be  room  for  doubt  that  rupture  of 
the  aneurism  took  place.  Owing  to  the  refusal  of  friends  in 
this,  as  in  the  other  case,  an  autopsy  could  not  be  obtained. 

The  dietetic  part  of  the  treatment  in  this  case,  I  have  reason 
to  believe,  was  faithfully  carried  out ;  but  as -regards  perfect  rest 
in  the  horizontal  posture,  the  patient  was  not  altogether  faithful. 
On  several  occasions  I  discovered  him  sitting  up  in  bed.  Espe- 
cially during  the  latter  part  of  the  time,  he  became  much  dis- 
satisfied, and  two  days  before  his  death  was  desirous  of  leaving 
the  hospital.  The  case  was  made  the  subject  of  a  clinical  lecture 
September  27th,  and  also  December  3d,  1867. 

In  the  first  of  these  two  cases  the  patient  was  confined  to  the 
bed  nineteen  weeks  and  two  days.  In  the  second  case  the  dura- 
tion of  the  confinement  to  bod  was  twentv-two  weeks.  In  the 
first  case  the  plan  of  treatment  did  not  appear  to  aftect  the  pro- 
gressive increase  of  the  aneurism,  although  the  patient  did  not 
die  from  rupture.  In  this  case  it  is  possible  that  the  plan  of 
treatment,  as  regards  diet,  was  unfavorable,  and  that  the  patient 
might  have  lived  longer  had  the  plan  not  been  pursued.     In  the 
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second  case  much  hoj^e  was  entertained  that  the  plan  of  treat- 
ment would  succeed,  even  up  to  the  time  of  the  rupture  of  the 
aneurism.  The  apparent  effect  upon  the  aneurismal  tumor  was 
all  that  could  have  been  expected.  The  occurrence  of  pain  in 
the  back  in  this  case  during  the  latter  part  of  the  time  the  pa- 
tient was  under  treatment  probably  indicated  erosion  of  the 
spinal  column. 

Since  reporting  the  foregoing  cases,  two  additional  cases  have 
come  under  my  observation,  in  which  TuffnelFs  plan  of  treat- 
ment was  pursued.  A  brief  report  of  these  two  cases  is  sub- 
joined. 

Case  1.  Mr.  S.,  accompanied  by  Dr.  William  Clarke,  of 
Guelph,  Canada,  consulted  me  in  June,  1868.  Slight  hemi- 
plegia had  existed  for  several  years.  He  had  aphonia,  which  a 
short  time  before  hjid  occurred  suddenly.  Occasionally  he  was 
able  to  make  a  loud  sound,  which  was  hoarse,  not  stridulous. 
The  following  signs  denoted  aneurism :  evident  enlargement  on 
the  left  of  the  sternum,  just  below  the  clavicle;  flatness  on  per- 
cussion within  a  circumscribed  space  in  this  situation,  together 
with  a  distinct  pulsation  without  thrill,  an  abnormal  transmis- 
sion of  the  heart-sounds,  and  a  feeble,  low,  systolic  murmur. 
The  aphonia  was  attributed  to  pressure  on  the  recurrent  laryn- 
geal nerve.  The  aneurism  pressed  on  the  left  primary  bronchus, 
as  shown  by  notable  feebleness  of  the  respiratory  murmur  over 
the  whole  of  the  left  side  of  the  chest,  the  murmur  on  the  right 
side  being  notably  loud.  The  left  radial  pulse  was  scarcely  ap- 
preciable, the  pulse  on  the  right  side  being  distinct.  There  were 
no  signs  of  cardiac  disease  ;  the  patient  had  had  hjemoptysis. 

It  was  agreed  with  Dr.  Clarke  that  the  patient  should  return 
home,  and  that  Tuffnell's  plan  of  treatment  should  be  pursued, 
the  patient  consenting  to  submit  to  it.  The  following  is  an  ex- 
tract from  a  letter  from  Dr.  Clarke,  written  seventeen  days  after 
the  date  of  the  consultation :  "  After  leaving  you,  I  had  a  sad 
journey  home  with  Mr.  8.  The  heemoptysis  has  recurred  twice 
profusely,  and  continued  slightly  up  to  four  days  ago.  When 
we  arrived  at  home,  I  at  once  confined  him  to  the  bed,  enjoining 
strictly  the  recumbent  posture,  and  he  was  placed  on  the  allow- 
ance of  food  as  we  had  arranged.  He  has,  in  the  meantime, 
considerably  improved  as  regards  breathing  and  voice ;  but  the 
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pulf^ation  of  the  aneurism  extends  over  a  larger  ^pacc. 
Diui-h  stronger." 

The  following  is  an  extract  fi-om  a  letter  written  liy  Dr.  Clarke 
forty  ilajri  after  the  date  of  consultation;  "Mr.  f?.  continues  in 
nearly  the  same  condition.  Ilia  strength  keeps  np  on  the  low 
diet  and  a  rigid  adherence  to  the  recumWnt  posture.  He  has 
had  no  return  of  the  hBemoptysis.  The  tumor  seems  to  have 
enlarged." 

Dr.  Clarke  anoounced  the  death  of  this  patient  io  a  kltcr 
dated  August  29th,  as  followB;  "  Our  patient,  Mr.  S.,  died  on 
the  24th  August,  after  fifty-seven  days  in  the  recumheut  ixwluw, 
and  under  the  dietetie  treatment  which  was  agreed  upon.  Tlw 
diet  was  always  sufficient  for  his  appetite,  and  for  some  lime 
before  his  death  he  did  not  eat  his  allowance.  For  the  last  ten 
days  of  liis  life  he  had  paralysis  of  the  hladder  and  rectum, 
lie  did  not  become  greatly  emaciated,  and  his  intellect  was  clear 
up  to  the  last  hour."  A  report  of  the  autopsy  by  Dr.  IL  F. 
Tuck  accompanied  this  letter.  The  whole  of  the  transverse 
aorta  was  involved  in  an  aneurismal  sac  measuring  nine  inches 
iji  length  and  eight  inches  in  diameter.  The  interior  of  the  sac 
was  about  one-half  filled  with  fibrin,  the  deeper  layers  being 
dense,  and  those  which  were  supei-ficial  being  of  recent  dt-poHU 
The  sac  was  not  ruptured.  The  heart  was  somewhat  enlarged 
and  flabby.     The  valves  were  wound. 

Case  2.  Andrew  Sheridan,  baker,  aged  33,  was  admitted  into 
Charity  Hospital,  BlackweJl's  Island,  August  26th,  18ti8.  The 
following  notes  of  the  ease  are  furnished  by  Dr.  Dew,  House 
Physician:  "The  patient  first  noticed  a  pulsation  a  little  to  the 
right  of  the  sternum,  about  five  years  ago ;  but  at  that  time  be 
experienced  no  inconvenience  except  from  slight  dyspiKea  on  exer- 
tion. Two  years  ago  he  was  treated  for  pneumonia  in  a  hospital 
at  Ht.  Louis,  Mo.,  and  the  existence  of  aneurtsni  was  then  aece^ 
tained.  On  his  admissiou  into  Charity  Hospital,  there  was  a 
prominence  at  the  median  line  on  the  sternum,  extending  to  the 
right  side  on  a  level  with  the  third  costal  cartilage.  The  ptil- 
sation  over  this  prominence  was  strong,  and  there  was  a 
systolic  murmur.  He  sufi'ered  much  fi-om  dyspnaia  on  any 
tion.  Pain  in  the  site  of  the  aneurism  was  severe.  About 
tember  16th,  TuffneU's  plan  of  treatment  was  entered  upoa 
direction  of  Dr.  Flint,  The  patient  was  placed  on  an  atrbcdi 
and  the  recumbent  j>osition  strictly  eiyoined.    The  diet  couasteil 
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of  two  ounces  of  bread,  with  butter,  and  a  cup  of  coffee,  for 
breakfast ;  three  ounces  of  meat,  with  bread  and  molasses,  for 
dinner ;  and  for  supper,  two  ounces  of  bread,  with  butter,  and 
two  ounces  of  milk  or  tea.  Pills  of  lactucarium  and  hyoscya- 
mus  were  given  to  allay  restlessness. 

"  November  20th,  About  a  month  ago,  four  ounces  of  wine 
daily  were  ordered  for  this  patient.  He  looks  now  thinner  and 
paler  than  on  his  admission,  but  his  general  condition  is  good. 
Pain  in  the  tumor  is  less.  He  complains  of  pain  in  the  right 
shoulder.  All  who  have  observed  the  case  think  that  the  pulsa- 
tion, together  with  the  nmrmur,  has  diminished,  and  that  the 
progress  is  satisfactory. 

"December  15th.  The  restriction  as  regards  diet  was  removed 
on  the  1st  inst. ;  but  the  patient  still  kee{)3  the  recumbent  pos- 
ture. The  prominence  over  the  aneurism  seems  to  l)e  diminished, 
as  also  the  pulsation  and  murmur.  He  is  anxious  to  be  allowed 
to  sit  up." 

This  patient  was  transferred  to  Bellevue  Hospital,  January 
15th,  1860.  lie  kept  the  recumbent  posture  up  to  the  time  of 
his  being  transferred  ;  but  he  stated  that  in  November  he  was 
greatly  excited  on  one  occasion,  and  was  obliged  to  make  violent 
muscular  exertions  in  defending  himself  from  the  assault  of  an 
insane  patient  in  the  ward.  He  remained  in  Bellevue  Hospital 
to  the  time  of  his  death,  which  took  place  in  the  early  part  of 
September,  1869.  The  aneurismal  tumor  attained  to  an  enor- 
mous size,  and,  for  several  days  before  his  death,  ulceration  and 
sloughing  occurred  at  the  point  most  projecting,  and  the  open- 
ing of  the  sac  was  hourly  expected.  Rupture,  however,  did  not 
take  place,  the  mode  of  dying  being  by  slow  asthenia.  An 
autopsy  was  not  made,  the  patient  having  made  a  request  to 
that  eft*ect. 

The  foregoing  four  cases  are  here  introduced  in  view  of  the 
importance  of  accumulating  clinical  experionco  respecting  a  plan 
of  treatment  which  seems  to  have  been  remarkably  successful 
in  the  hands  of  Tuifnell.  The  failure  in  these  cases  does  not,  of 
course,  impair  the  fact  that  success  from  this  plan,  in  a  certain 
proportion  of  cases,  may  be  expected ;  and  I  shall  not  be  discour- 
aged in  making  further  trial  of  the  plan,  although,  I  must  con- 
fess, with  expectations  of  success  somewhat  less  sanguine  than 
heretofore.  It  is  to  be  considered  that  aneurisms  are  not  infre- 
quently associated  with  grave  lesions  of  the  heart,  or  serious  at- 
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fections  of  other  organs,  and  that  death  may  be  due,  measurably 
or  entirely,  to  these,  while  the  deposit  of  fibrin  within  the  aneu- 
rismal  sac  may  be  progressing  favorably.  It  is  also  to  be  con- 
sidered that,  especially  in  hospital  practice,  perfect  confidence 
cannot  be  felt  that  the  plan  of  treatment  is  fully  carried  out. 
The  plan  requires  full  co-operation  on  the  part  of  the  patient. 
Without  an  entire  understanding  with  respect  to  this  point,  it 
is  of  no  use  to  enter  upon  it.  My  experience  at  this  time  would 
have  embraced  several  more  cases  if  the  co-operation  of  the  pa- 
tients at  the  outset  could  have  been  secured.  But  after  the 
patient  has  promised,  and  the  plan  has  been  entered  upon,  his 
resolution  may  give  way,  and,  when  unobserved,  he  will  be  likely 
to  violate  the  rules  respecting  recumbency  and  diet.  I  am  free 
to  admit  that  each  of  my  hospital  cases  are  open  to  suspicion  on 
this  score,  and  in  one  of  the  cases  it  was  certain  that  the  rules 
were  not  rigidly  adhered  to.  It  remains  to  be  determined,  by 
an  analysis  of  a  large  collection  of  cases,  how  much  importance 
belongs  to  confinement  in  the  recumbent  posture,  and  whether 
it  be  better  to  reduce  the  diet  as  practised  by  Tuffhell,  or  to  allow 
an  ample  amount  of  food  as  suggested  by  Bowditch.  It  also 
remains  to  be  ascertained  whether  the  plan  may  not  be  rendered 
more  eflicient  by  the  use  of  remedies  which  diminish  the  fre- 
quency of  the  heart's  action. 

The  propriety  of  resorting  to  tracheotomy  becomes  a  question 
in  certain  cases  in  which  great  suiiering  and  inmiediate  danger 
to  life  arise  from  spasm  of  the  glottis  caused  by  irritation  of  the 
recurrent  laryngeal  nerve.  Relief,  postponement  of  a  fatal  ter- 
mination, and  the  possibility  of  recovery,  may  be  secured  by  the 
insertion  of  a  tube  in  the  trachea.  These  attainable  objects  af- 
ford a  suificient  warrant  for  the  opc^ration.  It  is  superfluous  to 
add  that,  in  determining  to  resort  to  tracheotomy,  the  nature 
and  seat  of  the  obstruction  should  be  clearly  made  out.  The 
operation  would  be  admissible  when  obstruction  at  the  glottis 
is  produced  by  ftaralysis  of  the  laryngeal  muscles  from  pressure 
of  the  aneurismal  tumor  on  the  laryngeal  nerve,  were  it  not  that 
the  obstruction,  as  thus  produced,  does  not  give  rise  to  great 
suffering  and  danger  to  life;  but  it  would  be  a  misfortune  to 
open  the  trachea  when  the  interference  with  respiration  arises 
either  from  tracheal  obstruction  below  the  point  w^here  the  opera- 
tion is  made,  or  from  causes  relating  to  the  heart  or  lungs. 
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AdheFions  of  pericardium,  834,  886,  414 
effects  on  the  heart  and  circulation, 

415 
bow  ascertained  during  life,  420 
Albuminuria  in  dilatation,  98 
in  valvular  lesions,  189 
in  pericarditis,  859 
Anaemia  in  valvular  lesions,  192,  250 
in  connection  with  enlargement  of 
thyroid  body  and  prominence  of 
the  eyes,  811,  819 
in  functional  disorder  of  the  heart, 
460 
Aneurism,  cardiac,  115 
Aneuriirms,  thoracic,  497 
varieties  of,  497 
anatomical  relations  of,  500 
formation  and  causes  of,  502 
terminations  of,  503 
symptoms  of,  605 
physical  signs  of,  516 
diagnosis  of,  528 
treatment  of,  528 
Angina  pectoris,  288 
description  of,  289 
pathological  character  and  relations 

of,  291 
in  frequency  of,  297 
prognosis,  299 
diagnosis,  301 
treatment,  808 

in  cases  of  fatty  degeneration  of 
heart,  102 
Aortic  legions,  129 

anatomical  characters,  129 

frequency  of,  137 

effect  on  left  ventricle,  114 

on  heart-sounds,  232 
diagnostic  characters  of,  287 
valve,  water  test  of  suflScicncy  of, 

188 
orifice,  normal  size  of,  189 
regurgitation,  142 
contraction,  142 
direct  or  svstolic  murmur,  210 
regurgitant  or  diastolic   murmur, 
212 
Aorta,  diseases  of,  487 
inflammation  of,  487 


Aorta,  morbid  deposit  on  lining  mem- 
brane of,  488 
atheromatous  deposit  in,  488 
calcareous  degeneration  in,  488 
dilatation  of,  491 
contraction  and  obliteration  of,  492 

Apex-beat,  normal  situation  and  devia- 
tions of,  48 
normal  force  of,  49 
altered  situation  in  enlargement  of 

heart,  50 
enlarged  area  of,  in  enlargement  of 

heart,  51 
increased  forceof,in  hypertrophy, 51 
in  dilatation,  85 
in  pericarditis,  875,  880 
in  pericardial  adhesions,  422 
in  functional  disorder,  57 

Aphonia  in  thoracic  aneurisms,  508 

Apoplexy   in  connection  with   hyper- 
trophy, 86 
in  connection  with  valvular  lesions, 

181 
pseudo,  in  fatty  degeneration,  100 
pseudo,  in  valvular  lesions,  183 
pulmonary,  in  valvular  les^ions,  176 

Arcus  senilis  in  fatty  degeneration,  101 

Arteries,  obstruction  of,  by  fibrinous  de- 
posits from  valves  and  orifices,  l§8, 
182,  486,  502 

Asthma,  cardiac,  83,  174 

Asystole,  84,  103 

Attrition,  sounds  of,  in  pericarditis,  364 

Atrophy  of  heart,  91 

Atheroma  in  aorta,  488 

Auscultation  in  hypertrophy,  66 
in  dilatation,  85 
in  fatty  degeneration,  103 
in  pericarditis,  304,  879 
in  pericardial  adhesions,  421 
in  endocarditis,  440,  447 
in  functional  disorder,  468 
in  thoracic  aneurisms,  520 


B. 


Bellingham  on  size  of  the  orifices  of  the 
heart,  139 

Becquerel  on  cirrhosis  and  valvular  le- 
sions, 187 
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Begbie  on  prominence  of  eyes,  806 
Bizot,  measurements  of  heart,  20 

of  orifices,  188 
Blisters  in  pericarditis,  895,  401 
Blood-currents,  vide  currents  of  blood. 
Bloodletting  in  hypertrophy,  74 

in  dilatation,  87 
Bloodletting  in  fatty  degene];iition,  106 

in  valvular  lesions,  250 

in  acute  pericarditis,  889 

in  endocarditis,  449,  451 

in  functional  disorder,  480 

in  thoracic  aneurisms,  5'29 
Blue  disease,  vide  cyanosis. 
Buuillaud  on  rupture  of  interventricu- 
lar septum,  263 
Bowditch  on  treatment  of  aneurisms, 

534 
Brain,  symptoms  referable  to,  in  peri- 
carditis, 352 
Bruit  de  dinble,  228 

de  cuir  neuf,  364 
Bright's  diseases  in  dilatation,  88 

in  valvular  lesions,  190 

in  pericarditis,  336 

in  endocarditis,  483 
Bronchitis  in  valvular  lesions,  178 
Burrows  on  cerebral  symptoms  in  peri- 
carditis, 353 
Budd  on  cirrhosis  and  valvular  lesions, 
187 


C. 


Carcinoma  of  heart,  124 
Cathartics  in  pericarditis,  402 
in  endocarditis,  450 
in  valvular  lesions,  255 
Calcareous  degeneration  in  aorta,  488 
Carditis,  455 

Cerebral  symptoms  in  pericarditis,  352 
ChanibcFKon  relative  frequency  ol" aortic 
and  mitral  lesions,  137 
on  pericarditis  and  pyaemia,  341 
on  pericardial  adhesions,  114 
Chaml)(*rlain,  Dr.  W.  M.,  case  of  cavity 

opening  into  right  ventricle,  242 
Chevers  on  cvano.nis,  271 

on  pericardial  adhesions,  419 
Cheyne  on   resj)iratory   movements  in 

fatty  degeneration,  101 
Christison  on  external  use  of  diuretics, 

255 
Cirrhosisof  liver  in  valvular  lesions,  187 
Clark  and  Cammann,  results  of  auscul- 
tatory percussion,  43 
Cliqucment  inetallique,  471 
Clubbed  fingers  in  cyanosis,  273 
Coagula   and   clots  in  cavities  of  the 
heart,  275 
in  cavities  of  the  heart  in  endocar- 
ditis, 275 
in  dilatation,  84 


Coagula  formed  after  death,  275 
during  life,  276 

conditicms  of  formation,  278 

symptoms  of,  279 

physical  signs  of,  280 

diagnosis  of,  281 

prognosis  of,  284 

treatment  of,  2^4 
Collin,  bruit  de  cuir  neuf,  364 
Complexion  in  valvular  lesions,  192 
Congenital    malformations,   vide  mal- 
formations. 
Congestion  of  lungs  in  valvular  lesions, 
171 

of  liver,  185 

of  kidneys,  189 

capillary,  in  valvular  lesions,  192 
Cor  bovinum,  146 

Cornea,  fatty  degeneration  of,  in  cases 

of  fatty  degeneration  of  the  heart,  101 

Coronary   arteries,   obstruction  of,  in 

valvular  lesions,  146 
Cough  in  valvular  lesions,  176 ^2»y   Z^ 

\n  pericarditis,  850 
Counter- irritation  in  pericarditis,  895, 
401,  403 

in  endocarditis,  461,  452 
Crisp  on  thoracic  aneurisms,  608 
Currents  of  bloi>d,  135,  203 
Current,  direct  mitral,  203 
aortic,  208 

regurgitant  mitral,  204 
aortic,  204 
Cvanosis  in  valvular  lesions,  191 
Cyanosis,  2H8 

anatomical  conditions  in,  268 

diagnosis  of,  273 

prognosis  in,  273 

treatment,  273 

in  valvular  lesions,  191 

in  pericarditis,  349 


D. 


Da  Costa,  cases  of  simple  hypertrophy  ,31 
Death,  sudden,  in  valvular  legions,  1.'57 

in  fatty  d<'gcnerati(»n,  1<  8 
Decubitis  in  pericarditis,  352 
Detects  of  heart,  vide  nialformationa. 
Delirium,  «&c.,  in  pericarditis,  853 

cases  observed  by  author,  354 
Dilatation,    definition,     and     different 
forms  of,  18 

mode  of  production,  79 

symptoms  and  effects  of,  82 

physical  signs  of,  84 

summary  of  physical  signs  of,  87 

treatment  of,  87 

of  left  ventricle  from  aortic  regur- 
gitation, 144 
Digestion,  disorder  of  in   valvular  le- 
sions, 187 
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Diastolic  murmurs,  206 

mitral  direct  murmur,  205 
aortic  regurgitant  murmur,  212 

Diet  in  valvular  lesions,  249 
in  acute  ])ericarditi8,  401 
in  endocarditis,  450,  452 

Digitalis  in  valvular  lesions,  251 
in  hypertrophy,  78 
in  dilatation,  89 
in  fatty  degeneration,  106 
in  pericarditis,  402 
in  functional  disorder,  475 
in  thoracic  aneurisms,  532 

Diuretics  in  cardiac  dropsy,  254 
external  use  of,  255 
in  pericarditis,  399,  402 

Dropsy  in  hypertrophy,  87 
in  dilatation,  83 
in  valvular  lesions,  164,  191 
treatment  of,  253 

Dudley,  Dr.  Wm.  H.,  case  of  simple 
hypertrophy  of  heart,  32 

Dyspnoea  in  hypertrophy,  38 
in  dilatation,  83 
in  fatty  degeneration,  100 
in  valvular  lesions,  172 
in  pericarditis,  349 
in  thoracic  aneurisms,  511 

Dysphagia  in  pericarditis,  351 
in  thoracic  aneurisms,  510 

Dyspepsia    in    functional    disorder    of 
heart,  463 


E. 


Ectopia  pectoralis  cordis,  261 
cordis  ventralis,  261 
cephalica,  261 
Eliminatives  in  pericarditis,  397,  402 

in  endocarditis,  450 
Emphysema  of  lungs,  affecting  the  signs 
of  enlargement,  46 
a  cause  of  enlargement,  28 
in  valvular  lesions,  174 
Embolism,  168,  182,  436,  502 
Enlargement  of  the  heart,  17 
different  forms  of,  18 
by  hypertrophy  and  dilatation,  19, 

22 
physical  signs  of  by  percussion,  43 
by  palpation,  48 
by  auscultation,  58 
by  inspection,  68 
by  mensuratiim,  70 
summary  of  physical  signs  of,.  72 
diagnosis  of,  71 
by  dilatation,  79 

mode  of  production,  80 
symptoms  and  effects  of,  80 
physical  signs  of,  84 
diagnosis  of,  86 

summary  of  physical  signs  of,  87 
treatment  of,  87 


Enterorrhoea  in  valvular  lesions,  188 
Endocarditis,  424 

anatomical  characters  of,  425 

pathological  relations  and  causation 
of,  431 

artificial  production  of,  429 

formation  of  coagula  in,  436 

symptoms  of,  438 

physical  signs  of,  440,  447 

diagnosis  of,  444 

prognosis,  447 

treatment  of,  448 
Endo-pericarditis,  438 
Erythema  in  valvular  lesions,  193 
Expectoration  in  valvular  lesions,  175 
Exocardial  sounds,  vide  friction-sounds. 
Exercise  in  hypertrophy,  77 

in  dilatation,  88 

in  fatty  degeneration,  107 

in  valvular  lesions,  249. 

in  functional  disorder,  475 
Eyes,  prominence  of,  806 

cases  observed  by  author,  315 
prognosis,  814 
treatment,  819 

contraction  of  in   thoracic   aneur- 
isms, 515 


F. 


Fatty  degeneration,  anatomical   char- 
acters of,  94 
from    obstruction  of  coronary 
arteries,  98,  147 
growth  and  degeneration,  94 
anatomical  characters  of,  99 
causes  of,  97 

symptoms  and  effects  of,  99 
physical  signs  and  diagnosis  of, 

108 
treatment  of,  105 
Fevers,   connection    with    pericarditis, 
341 
endocarditis,  485 
Fingers,  bloodless  in  valvular  lesions. 

193 
Fibrin,  remedies  to  promote  coagula- 
tion of  in  thoracic  aneurisms,  532 
Foramen  ovale,  patent,  264 
Forbes  on  angina  pectoris,  299 
Friction-sounds  in  pericarditis,  364 
mechanism  of,  366 
varieties  of,  365 
morbid  conditions  giving  rise  to, 

366 
distiaguished      from      endocardial 

murmurs,  868 
cardiac  pleural,  371,  373 
Fremitus  in  thoracic  aneurisms,  519 
Fuller  on  pericarditis  in  rheumatism, 
337 
on  endocarditis,  431 
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Ghairdner  on  pericardial  adhesions,  416 
on  mechanism  of  dilatation  of  the 

heart,  81 
on  contraction  of  pupil  in  aneur- 
ism, 515 
G-angreneof  lung  in  thoracic  aneurisms, 

516 
Gastrorrhagia  in  valvular  lesions,  188 
Glottis,  spasms  of,   in  thoracic  aneur- 
isms, 508 
Gout  in  functional  disorder,  468 
Graves  on  enlargement  of  the  thyroid 

body,  807 
Grisolle  on  coagula  within  the  heart  in 
various  diseases,  278 
on  polypi  of  heart,  28^ 


H. 


Hsamoptysis  in  hypertrophy,  8'7 

in  valvular  lesions,  175 
Hallowell  on  rupture  of  heart,  121 
Hartshorne,   Dr.  Henry,  on   muscular 

exhaustion  of  the  heart,  464 
Hemorrhage  from  bowels  in  valvular 
lesions,  188 
from  nostrils  in  valvular  lesions,  188 
Heart,  enlargement  of,  17 
normal  dimensions  of,  20 

weight  of,  22 
situation  and  anatomical  relations 

of,  39 
physical  signs  of,  38 
apex-beat  of,  normal  situation,  48 
in  enlargement  and  hypertro- 
phy, 60 
additional  impulses  of  in  cnh\rge- 

ment,  52 
sounds  of»  vide  sounds  of  heart, 
lesions  affecting  walls  of,  91 
atrophy  of,  91 
fatty  growth  and  degeneration  of, 

94 
softening  of,  109 
induration  of,  114 
aneurism  of,  115 
aneurism  of  coronary  artery,  120 
Heart,  rupture  of,  121 

in  cardiac  aneurism,  117 
lesions  affecting  valves  and  orifices 

of,  127 
congenital  misplacements,  malfor- 
mations, and  defects  of,  vide  mal- 
formations, 
formation  of  coagula  within,  vide 

coagula. 
polypi  of,  vide  polypi, 
inflammatory  affections  of,  828 
functional  disorder  of,  466 
varieties  of,  457 


Heart,  functional  disorder  of,  pathologi- 
cal  relations   and   causation 
of,  459 
symptoms  of,  57,  466 
physical  signs  of,  57,  4C6 
diagnosis  of,  472 
prognosis  of,  479 
treatment  of,  480 
Heart-sounds,  abnormal    modifications 
of  in  valvular  lesions,  230 
reduplication  of,  vide  reduplication 

of  heart-sounds, 
abnormal  modifications  in  pericar- 
ditis, 374 
in  functional  disorder,  470 
Heart,  rifie-ball  in  walls  of,  for  twenty 
years,  125 
wounds  of,  125 
Hemorrhoids  in  bowels,  188 
Hemiplegia  in  thoracic  aneurisms,  51'^ 
Hope  on  suffering  from  dyspnoea  in  car- 
diac disease,  191 
on  pericardial  adhesions,  415 
Hypertrophy,   definition    and   different 
forms  of,  18 
anatomical  characters  of,  28 
mode  of  production  of,  25 
from  aortic  lesions,  26 
from  mitral  lesions,  27 
from   tricuspid   and    pulmonic  le- 
sions, 28 
in  pregnancy,  2d 
from  functional  disorder,  30 
uncomplicated,  31 
concentric,  33 
symptoms  and  effects  of,  35 
physical  signs  of,  38 
summary  of  physical  signs  of,  72 
treatment  of,  74 

modifications  of  heart-sounds  pro- 
duced by,  65 
abnormal  movements  of  praecordia 

in,  68 
diagnosis  of,  71 

of  left  ventricle  from    aortic  eun- 
trnction,  144 
Hydrothorax  in  valvular  lesions,  179 
Hvsteria  in  functional  disorder  of  the 

heart,  461 
Hydatids  in  the  heart,  123 

I. 

Impulse  of  heart,  vide  apex-beat. 

in  epigastrium  in  health  and  dis^- 

ease,  55 
shock  produced  by,  in  he»Uh  and 

disease,  5H 
heaving  in  hypertrophy,  57 
Impulses  other  than  the  apex-beat  in 
health,  52 
in  enlargement,  52 
in  dilatation,  86 
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Inspection  in  enlargement  of  the  heart, 
69,  73 
in  dilatation,  85 
in  pericarditis,  877,  880 
in  pericardial  adhesions,  422 

Induration  of  heart,  114 

Iodine  in  chronic  pericarditis,  409 


K. 


Karawagan  on  pericarditis  in  scurvy, 

841 
Kennedy  on  pericardial  adhesions,  417 
Kirkes  on  fibrinous  deposits  in  arteries 

derived  from  the  heart,  168 
Kyber  on  pericarditis  in  scurvy,  341 


L. 


Lancisi  on  venous  pulsation,  161 
Law  on  anaemia  of  brain  in  valvular 

lesions,  183 
Lesions  of  valves,  rirf«  valvular  lesions. 

of  aorta,  vide  aortic  lesions. 

mitral,  vide  mitral  lesions. 

tricuspid,  vide  tricuspid  lesions. 

pulmonic,  vide  pulmonic  lesions. 
Liver,  enlargement  of,  in  dilatation,  83 
in  valvular  lesions,  186 

congestion  of,  in  valvular  lesions, 
185 

cirrhosis  of,  in  valvular  lesions,  187  \ 
Lividity  efface  in  valvular  lesions,  192 

in  pericarditis,  852 

in  thoracic  aneurisms,  511 
Louis  on    softening  of   the    heart   in 
typhoid  fever,  109 

on  pericardial  adhesions,  414 
Lungs,  congestion  of,  in  valvular  le- 
sions, 171 


M. 


Malformations,  congenital,  260 
varieties  oif,  261 
diagnosis  of,  266 
causes  of  death  in,  267 
treatment  of,  267 
Maculae  albidae,  385 
Mensuration  in  health,  70 

in  enlargement  of  the  heart,  71 
in  pericarditis,  378,  880 
Mental  condition  in  valvular  lesions, 
184 
in  functional  disorder, 458, 474, 483, 

485 
management  of,  in  thoracic  aneu- 
risms, 581 
Mercurv  in  treatment  of  valvular  le* 
sions,  244 
in  acute  pericarditis,  892 


Meigs  on  heart-clot,  276 
Mitral  valvular  element  of  first  sound 
of  the  heart,  68 
lesions,  anatomical  characters   of, 

188 
frequency  of,  187 
water  test  in,  188 
effect  on   the    heart  -  sounds,   185, 

232 
diagnostic  characters  o^  285 
Misplacements  of  heart,  260 
Milk  spots.  851 
Mitral  orifice,  size  of,  188 
Morbus  cceruleus,  vide  cyanosis. 
Murmur,  cardiac,  in  dilatation,  86 
mitral,  direct  or  diastolic,  205 

regurgitant    or   systolic,   208, 
228 
aortic,  direct  or  systolic,  210 

regurgitant  or  diastolic,  212 
pre-diastolic,  218 
intra  ventricular,  228 
hffimic,  226 
dynamic,  226 
in  endocarditis,  441 
in  thoracic  aneurisms,  520 
tricuspid,  direct,  240 
Murmurs,  endocardial  or  valvular,  196 
different  qualities  of,  196 
differences  of  pitch  in,  197 
musical,  199 

exocardial  or  friction,  195 
organic  and  inorganic,  197,  200 
endocardial,   abnormal    conditions 
giving  rise  to,  200 
physical    conditions    involved 

in,  201 
dependence  on  valvular  lesions, 

202 
connection  with  obstructive  and 

regurgitant  lesions,  208 
distinguished  from  exocardial, 

868 
pathological  import  of,  221 
produced  within  aorta,  218 
systolic  and  diastolic,  204 

localization  of,  214,  221 
diastolic,  localization  of,  218 
inorganic,  distinctive  characters  of, 

226 
in  functional  disorder  of  the  heart, 
468 
Myocarditis,  454 


N. 


Nervous  system,  symptoms  referable  to, 
in  acute  pericarditis,  858 
symptoms    referable  to,    in   func- 
tional disorder  of  the  heart,  461 
Nutmeg  liver  in  valvular  lesions,  186 
Nutrition  in  valvular  lesions,  185, 188 
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(Edema,   pulmonary,  in 

sions,  176       2^  ^ 
Opium  in  pericarditis,  895,  401 

in  endocarditis,  452 
Ormerod  on  pericarditis,  848 


valvular    le- 


P. 


Palpation  in  enlargement  of  the  heart 
and  hypertrophy,  50 
in  dilatation,  85 
in  fattv  growth  and  degeneration, 

104*^ 
in  pericarditis*,  375,  880 
in  endocarditis,  440 
in  pericardial  adhesions,  421 
in  functional  disorder  of  the  heart, 

4(57 
in  thoracic  aneurisms,  516 
Palpitation  in  valvular  lesions,  148 
in  pericarditis,  847 
in  endocarditis,  439 
Paraplegia  in  thoracic  aneurisms,  518 
Paracentesis  of  the  pericardium,  409 
Parry  on  enlargement  of  the  thyroid 

body,  306 
Paralysis  in  valvular  lesions,  182 
Pain  in  valvular  lesions,  147 
in  acute  pericarditis,  845 
in  endocarditis,  438 
in  thoracic  aneurisms,  613 
Peacock  on  malformations  of  heart,  268 
on  contraction  and  obliteration  of 
the  aorta,  493 
Pcrcus.sion  in  enlargement  of  the  heart 
and  hypertrophy,  39 
to  determine  boundaries  of  super- 
ficial and  deep  cardiac  regions,  41 
auscultatory,  43 

as  applied  to  discrimination  of  hy- 
pertrophy and  dilatation  and  dif- 
ferent portions  of  the  heart  en- 
larged, 44 
in  dilatation,  85 
in  fattv  growth  and  degeneration, 

104  " 
in  pericarditis,  360,  879 
in  pericardial  adhesions,  421 
in  endocarditis,  440 
in  functional  disorder  of  the  heart, 

467 
in  thoracic  aneurisms,  519 
Pericardium,  deficiency  of,  262 

adhesions  of,  415 
Pericarditis,  acute,  anatomical  charac- 
ters of,  828,  329 
stages  of,  331 

pathological  relations  and  cau- 
sation of,  336 
symptoms  of,  844 


Pericarditis,  acute,  symptoms  of,  refer- 
able to  heart,  845 
referable  to  circQlation,847 
referable    to     respiratory 

system,  850 
referable  to  digestive  sys- 
tem, 851 
referable  to  countenance, 

852 
referable  to  nervous  sys- 
tem, 852 
physical  signs  in,  860 
percussion  in,  360 
auscultation  in,  364 
palpation  in,  875 
inspection  in,  877 
mensuration  in,  878 
summary  of  physical  signs  in, 

879 
diagnosis  of,  880 
prognosis  in,  884 
mode  of  dying  in,  887 
treatment  of,  888 
subacute  and  chronic,  404 

anatomical  characters  of,  406 
physical  signs  of,  407 
treatment  of,  409 
Pigment,  atrophy  of  heart,  98 
Plethora  in  functional  disorder  of  the 

heart,  460 
Pleuritis  in  valvular  lesions,  179 
in  pericarditis,  839 
in  endocarditis,  484 
Pneumo-pericardium  and  pericarditis, 

410 
Pneumonitis  in  valvular  lesions,  179 
in  pericarditis,  340 
in  endocarditis,  434 
formation   of  coagula   within   the 
cavities  of  the  heart  in,  275 
Portal  congestion  in   valvular  lesions, 

185 
Polypi  of  the  heart,  285 
Pra^cordia,  enlargement  of,  &c.,  in  en- 
largement of  the  heart,  68 
Pulse  in  hypertrophy,  35 
in  dilatation,  82 

slowness  of  in  fatty  degeneration,  99 
in  valvular  lesions,  150 
in  pericarditis,  847 
in  calcification  of  aorta,  491 
in  dilatation  of  aorta,  492 
irregular  and  intermittent,  152 
jerking,  visible  and  deferred,  156 
venous,  158 

inequality  in  the  two  wrists  and 
loss  of  in  thoracic  aneurism,  511 
Purring  tremor,  238 
Purring  tremor  in  functional  disorder 

of  the  heart,  468 
Pulmonic  orifice,  normal  size  of,  189 

artery,  obliteration  of,  264 
Purpura  in  pericarditis,  841 
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Pulmonic  lesionSi  frequency  of,  128 
effect  on  the  heart,  146 
diagnostic  characters  of,  241 


Q- 


Quain  on  dependence  of  fatty  degenera- 
tion on  obstruction  of  coronary  arte- 
ries, 147 


R. 


Recurrent  laryngeal  nerve,  irritation  of, 
and  pressure  on,  in.  thoracic  aneu- 
risms, 607 
Region,  superficial  cardiac,  40 

deep  cardiac,  40 
Reduplication  of  heart-sounds,  820 
mechanism  of,  321 
diagnosis  of,  823 
pathological  import  of,  827 
Respiratory  murmur  in  enlargement,  G8 

in  pericarditis,  876 
Respiration,  aberration  of  in  fatty  de- 
generation, 101 
Revulsives  in  pericarditis,  896,  401,  403 
Rheumatism  in  relation  to  valvular  le- 
sions, 139 
pericarditis  in,  836 
endocarditis  in,  431 
Risus  sardonicus  in  pericarditis,  362 
Richardson  on  the  artificial  production 

of  endocarditis,  429,  436 
Rogers,  Dr.  Stephen,  case  of  thoracic 

aneurism,  614 
Rupture  of  heart,  120,  117 


S. 


Scurvy  in  pericarditis,  341 
Septa,   ventricular  and   auricular,  de- 
ficiency of,  264 
Septum,    supernumerary   in   ventricle, 
264 
interventricular,     perforation    of, 
cases,  226 
Seidlitz  on  pericarditis  in  scurvy,  841 
Sedatives  in  acute  pericarditis,  394 
Sibson   on    intensification   of  friction- 
sounds  by  pressure,  369 
on  capacity  of  pericardium,  832 
on  venous  pulse  in  health,  161 
on  thoracic  aneurisms,  600 
Skoda  on   reinforcement  of  pulmonic 

sound,  232 
Sleep  in  valvular  lesions,  184 
Snelling,   Dr.  F.  G.,  addition   to  the 

binaural  stethoscope,  69 
Softening  of  heart,  109 
of  heart  in  fever,  112 
of  heart,  treatment  of,  113 


Sounds  of  heart  in  health,  69 
in  hypertrophy,  66 
in  dilatation,  86 
in  fatty  degeneration,  104 
in  softening,  113 
in  valvular  lesions,  280 
aneurismal,  621 
Sound,  first,  or  systolic,  69,  61 
second,  or  diastolic,  69,  60 
Sphygmopcope,  168 

Sphygmographic  characters  of  pulse  in 
mitral  insufiSciency,  161 
in  mitral  obstruction,  164 
in  aortic  obstruction,  166 
in  aortic  regurgitation,  167 
Spleen,  enlargement  of  in  valvular  le- 
sions, 188 
Stethoscope,  binaural,  advantages  of,  69 
Stokes  on  peculiar  aberration  of  respira- 
tion in  fatty  degeneration,  101 
on  softening  of  the  heart,  110 
on  enlargement  of  the  thyroid  body, 

306 
on  affection  of  the  voice  in  thoracic 

aneurisms,  609 
on  auscultatory  signs  in  pneumo- 

pericarditis,  411 
on  aneurismal  sounds,  620 
Stills  on  cyanosis,  269 
Stimulants  in  pericarditis,  396,  401 
Systolic  murmurs,  204 

mitral  regurgitant  murmur,  208 
aortic  direct  murmur,  210 


T. 


Taylor  on  prominence  of  eyes,  306 

on  pericarditis  in  connection  with 
pleurisy,  840 
Testa  on  venous  pulse,  161 
Thyroid  body,  enlargement  of,  306 

cases  observed  by  author,  816 
Thoracic  aneurisms,  vicU  aneurisms,  tho- 
racic. 
Thurman,  cases  of  cardiac   aneurism, 

116 
Tinnitus,  471 
Tremor,  purring,  233 
Tricuspid    valvular    element    in    first 
sound  of  the  heart,  63,  66 
lesions,  frequency  of,  128 
effect  on  heart,  146 
diagnostical  characters  of,  239 
orifice,  normal  size  of,  139 
regurgitation  in  health  and  disease, 

146 
direct  murmur,  240 
Tracheotomy  in  thoracic  aneurisms,  608, 

642 
Tuberculosis  of  lungs  in  connection  with 
pericarditis,  342 
of  heart,  123 
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TnffnoU's  plan  of  the  treatment  of  aneu- 
risms, 588 


U. 


Undulation,  quasi,  in  dilatation,  86 
in  pericarditis,  878 
in  pericardial  adhesions,  422 

Undefended  space  of  interventricular 
septum,  268 

Urine  in  valvular  lesions,  189 


V. 


Valvular  lesions,  127 

effects  of  on  blood  currents,  185 
pathological  processes  involved  in 

production  of,  189 
relations  to  rheumatism,  189 
symptoms  of,  referable  to  the  heart, 

142 
symptoms  and  pathological  effects 
of,  141 
referable  to  the  circulation,  164 
referable  to  the  respiratory  sys- 
tem, 171 
referable  to  the  nervous  sys- 
tem, 180 
referable  to  digestion  and  nu- 
trition, 185 
referable  to  the  genito-urinary 

system,  189 
referable  to  countenance  and 
external  tippearance,  191 


Valvular  lesions,  physical  signs  of,  194 
determination  of  the  sent  of,  214 
diagnostic  characters  of,  286 
treatment  of,  244 
prognosis  in,  245 

Valvular  lesions,  innocuous,  186,  245 

Valves,  deficient  and  in  excess,  265 

Veins,   pulsation  and    turgescence  of, 
159 

Venous  hum,  228,  469 

Venous  pulse,  158 

Virchow  on  emboli,  168 

Vocal  resonance  in  prsecordia  as  affected 
by  enlargement  of  the  heart,  68 

Voice,  auscultation  of  in   pericarditie, 
874 
in  cases  of  thoracic  aneurisms,  508 

Vomiting  in  pericarditis,  851 


W. 

Weight  of  the  heart,  22 
White  on  external  use  of  diuretics,  255 
White  spots  on  the  heart,  851 
Williams  on  treatment  of  iritis  without 

mercury,  898 
Woillez  on  comparison  of  the  two  sides 

of  the  chest  by  inspection,  69 
Wounds  of  heart,  125 


Z. 


Zenker  on  softening  of  muscles,  1 1() 
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qaired.     The  Rraat  adranca  whieh  hna    taken  plana  of  lute  In  tha  manna   and   applianoai   for 

abwrTitian  and  dlagooiii  hna  nicaHilated  a  very  souaidorable  tnlantament  of  lb*  work,  in  that 

It  sow  eontaloa  about  ona-hiilf  mora  matter  than  Iba  la>t  ariiLlon.    Tha  LftryngMeopa.  Opblbaluo- 

N<>p«,  Ephypaograph,  and  Therniimetar  hava  recrlrad  apeeial  atlsntinn.     The  chapter  on  tha 

dlieooelic  indieatiaDt  nSiirJcd  by  tha  t'rina  hai  been  uuoh  eolarged.  nnd  «  Helion  hna  bean 

ln*erled  on  thu  ndinint'-tratlan  »t  ChlDTcnirm.     Special  altantiun  haa  been  given  to  tha  medloal 

kaatoniy  of  ragloni  and  orgnni.  and  mueh  bnataen  introjuoedt«lat)va  to  paneardinl.  enda«iu-diul, 

abdnmlnai,  Bnd  carabro-auinal  difaate*.     Od  eiery  anbjeot  oamiagHlthin  Iti  fcnpa  aiuh  nddi'i'ini 


with  which  it  baa  hilharlo  beoa  recmrML 


hoped  Uial  it  will 


,u  m«iV\  "iwtfcrj  ^«»i.^t«™ 


Desbt  C.  Lea's  P cbltcatioss — {Aiialomij). 


f^RAV  {HENRY),  F.R.S., 


*»  ItotpQiil,  Londiin. 

ANATOMY,   DESCRIPTIVE    AND    SURGICAL.      The  Drawinir*  by 

H,  V.  Cahibb,  M.  D.plutsDeijinndtrBtor  on  Aoatomj  nt  St.  Georgf's  nwpiWI,  lh«  Kincr- 

iIdo*  Jnlnily  b;  tbe  AOTBon  nnd  Dr.  Cirtir.     Swnnd  Ainericso,  rrom  Ihe  HCoDd  nriMd 

*nct  ImproVBd  Londcn  edition.     la  an»  magnifltent  iiDptriol  oMuvo  toIbihf,  of  ovn  ^01 

I)ags).  viLli  3SB  isrge  and  Blalwrnta  engraiinge  on  nood.     Prim  in-Mtra  ololli,  (A  Mi 

leatbOT,  niisd  Undi,  t7  UV.  * 

Tbe  nuthor  hu  (MidBsvorcd  in  this  work  to  e«ver  a  mora  victBndfd  range  of  lobjecta  thn  U  n>- 

tsmnry  in  Ihe  orrtioarj  teil-bonlii',  by  giving  n«t  unlj  the  drtaili  necsBary  for  tha  flndEnl.  bal 

■ito  Lha  application  of  thoia  deCnili  in  the  praciive  of  nuiliciDa  and  iDi^r;,  thn«  [cndaring  il  bolk 

grnvinga  tona  a  gpesiiiil  leatnra  in  the  irork,  monj  of  tbein  being  Ibe  tm  of  nalnre.  aearif  all 
nriginnl.  nnd  hnving  tbe  u4UBni  of  (be  varioar  paiti  printed  on  the  bod;  of  the  cnt.  in  pUm  or 
figure*  of  rBferenoe,  Rlth  deaflrlptions  al  tlie  font.  They  tbiu  fotni  a  flompleU  udiplendidaaiiaA 
nhicb  will  greatly  oeriat  the  itodent  in  obtnining  a  alear  idea  of  AnaloToy,  and  will  alM  *Wi*  t« 
Tcfreib  lb*  memory  of  Ibou  «ho  ma;  End  in  the  niigenoiei  of  prnotieo  tbe  dmsic^Ij  of  nwalHag 
tbe  delnllB  of  tbe  difseeting  rnem;  while  eoniblning.  vi  il  dueH,  n  complete  Allni-  of  .^naliHOy,  •illi 
k  Iboreugb  trmtite  on  ayviematie,  d^Kriptiva,  and  applied  Aimtom;.  tbe  Work  will  be  tmoi  of 

pnpll  Of  much  bibor  in  lB;inK  the  gronndwork  (•(  a,  thorough  mediinl  edncation. 

NutHithElaDding  itg  eioeadingl;  low  prioe,  Ibe  work  Kill  be  fiiund.  in  every  detail  of  mM-baainl 
aieoullim,  one  of  the  bandnomeft  IhnI  hni'  yet  been  offered  to  the  Amrricon  prol'e.vioo;   Bbllelbt 
oarolUl  Mrntiny  of  a  oompetent  unalomiet  baa  relieved  it  of  whatavw  typognpliica.1  anou  ojiiUd 
is  Uie  Bngliab  edition. 
Tbai  II  l>  IIiBl  book  aner  book  mrtei  the  lalwr  of  nai  wllb  icirce  a  rererenee  to  the  prlaleil  Ian.   Tte 

omy,  certalalr  the  DnMt  work  uf  iIia  kind  anv  tn- 
iHnU  **  wimld  Mb  hvpalfaal  the  hnsbear  nrtDf^ltnil 
iiadeolK  will  low  Iwlf  liekain>ra,iiBd  ibit  seCMtntr 
aundaiUin  uf  phyloLo^eal  ideoDe  irlll  lie  math  h- 
dlllaUilaad  adraDced.— JT.  O.  JM,  Xran. 

The  rarlonf  pelala  lUaBlraled  are  naifiel  dtTHtly 
oa  thB  •IraHnre;  IMalla,  •kelhar  It  lie  ibunIo,  pro- 
le dlillBell  j  marfceit  bj  'lettered  eojraitBgt,  «o  thil 
tha  etadtDt  percalree  at  ouee  each  point  deierlbril  at 
mdl1;ai  if  pointed  onl  on  ihe  iiibleiil  l>;  tbe  ile- 

tblj  k' Te  to  rg 'miL  the  mcmor';  irltli  ^reui  r»dl  ueiti 

CfMITfl  [HESRYH),  HD..         and    JJORXER  ( VTILUAM  E.).  MD., 
AN    ANATOMICAL   ATLAS,  illustrative  of  the  Strartnre  of  tbe 

HnnBn  Body.     In  one  volume,  liirge  imperial  octoro.  extra  olotb,  vilb  about  rii  bsadtW 
and  finy  benuLiful  Bgur«>.    t^  &<!■ 


(•.and  bldeftl 

'■  ptnllei  bi  11  I 


taaii  eeagraialite  the  iiBdaat  opoo  Ibf  cnmpinilci 


re«:  ■B<»eBaiii«, 
a  whkli  II  U-t««r 


H' 


^ARTSnORNE  {RENRT),  M.  D.. 


A  HANP-nOOK  OF  lUMAN   ANATOMY  AND   niYSIOLOGT, 

for  Ibe  nfe  -{  Etudenli,  with  ITS  illu«trUJoD>,     In  odo  Toluiat.  ruyat  Mtao.  of  ill  bu«. 

extra  uloth.  SI  75.     (A"uio  flm./y  ) 


SBARPEY  (  WILLIAM).  M.D.,      and       QUAIft  [JOKES ^  RICffARP)- 
HUMAN  ANATOMY.  Epviaed,  witli  Notes  and  AiUIilions,  l>v  JoarH 

LainT,  M.  D.,  Prnfewoi  of  AdxIiiuij'  in  the  Univerfity  of  Pennaylrania.     Com^Ma  ■>  m 
lar«e  nctavD  YOluioei,  of  ab'iui  |:ilin  pugri,  with  511  ill  ns  I  rati  on* ;  aiiraolMh.  %6  *l. 

Tbe  very  l6w  price  ofthii  flniidiird  «nrk,  ond  ilf  coraplelenev  in  nil  depBrtmentt  of  IbemblNl 
■taaold  command  for  it  a  plnoe  in  the  library  of  all  anatnmiaal  aladenti. 


J  LLEN  (J.  M.).  if.  D. 
THE  PRACTICAL  ANATOMIST;  OR,  Tub  Stiprst's  Ocipt  CI  T 

DixnacTiMn  Rorm.     Wi'b  SHi)  iHanrntioni.     In  one  vert  bandaoma  rojal  llm«.  ?Al 


'&%\.—lbiItfat  Sxamtmr- 


Henrt  C.  Lea's  PrBLicAWosB — (Anatomy). 


jrriLSON  (ERASMUSl,  F.R.S. 


A  SYSTEM  OF  HUMAN"  ANATOMY,  General  and  Special.    A  new 

tad  nvisiil  Ameriaiin.  horn  Ibe  lai t  ud  lolu^d  Bngliab  cditfan,     Editid  b;  W.  II.  Uo- 

iHRriiT,  M.D.,  ProrcsoT  or  Ueueral  nnd  Surg^onl  Anntamriii  the  Hedteiil  College  orOhio. 

lUortnUofi  with  thrpo  bubdrsJ  and  nlQet^-Sn'vn  engnrin^  on  wood.     In  odb  large  and 

bnndnome  ocuro  Tulame.  of  OTCr  fiOO  lurgs  page) ;  etirn  cloih,  St  00 ;  leather,  IS  00. 

lbs  pabliiber  trusla  thai  the  Kell-sarned  npntMion  or  tbie  long-aatiiblMied  favorila  wlU  b* 

mnn  thitn  imdntained  by  the  prHent  editinn.     Bsnides  ■  larr  thorough  revision  b;  the  Mthor,  It 

b(u  been  mod  omrefaltf  examined  bj  the  edilor,  and  the  efforti  ot  both  hare  been  direeled  la  in- 

trudiicifig  rverylhing  irhiuh  incteaaod  Bxpurieneo  in  it«  use  hu  snggestad  at  desirable  to  rsiidef  it 

a  lomplets  teit-bovk  fur  Ihof*  leeklng  to  obtain  or  to  ren«r  an  aeqnaint&nce  with  Uamiui  Ana- 

torn;.     The  amoant  of  addition!  irhiob  it  bai  Ihiu  reoaivnd  maj  be  egtiioatBd  from  the  fk«t  thai 

thi-  present  edition  eontnlnt  over  ons-fnarth  more  mnlter  thui  lb*  lasE.  rendering  a  smitller  type 

and  an  enlarged  page  leqaitlte  to  keep  the  volnme  vlthln  a  oonvenieat  siio.     Tba  aauhor  hu  not 

only  thm  addiHl  iargely  lo  lbs  irorlt.  but  he  has  tilaa  mida  itteralions  Ihreoghnnt,  wherever  there 

appeared  Ifae  opportunll;  of  improving  the  armngement  or  style,  so  as  to  present  eTer;  Riel  in  its 

mod  appropriate  mnnner,  and  to  rendsr  the  »hol»  Hi  dear  and  latelli^lile  ns  piisslfala.    The  editor 

boa  exercised  the  utmost  eantion  to  obtnin  entire  iceDrac;  in  the  teil.  and  bai  lurgely  in 

Ibe  nnmher  of  illnrtrnti'inn.  of  which  there  are  abont  one  hundred  and  ally  more  in  this 

thui  in  Ibe  last,  thtu  bringing  ditiiDutl;  before  the  eye  of  the  student  everTthlng  of  inlerait  «| 

pr  Tas  sAns  AVTaon. 
THK  DISSECTOR'S  MANUAL; 

laMr.  Third  Aoieriean.  from  the  laii  revii 
ri-srranged  bj  WiLbUU  Uu-IT.  M.  D.,  late 
renniylvania.  In  one  large  and  handson 
iliiulruUuna;  aitca  ciutb,    (3  00. 


IB,  Pbadtical  asd  Sdboical  Ana- 

:  and  enlarged  English  edition.  Ho.liaeil  and 
i,mi.nstrat.jr  of  AnFitutny  in  the  foiverBilj  of 
rayal  ISmo.  TOlDme,  of  i82  pugu.  i  ' 


ffODGES.  {BICUAIin  M.).  M.D.. 
PRACTICAL  DISSF.OTIONS.     Swontl  Eaitioii,  thnroiighly  revised. 

one  neal  royal  12mo.  volume,  balf-bonnd,  «1  00.  {JuH  lincfd.) 
Tat  oVir<^>  I'f  this  work  Is  In  prsient  lo  the  anatomioal  student  a  olesr  knd  oonoise  deseri 
•  ikal  which  ho  1»  njiectoil  lo  obysrfe  in  an  ordinary  course  ftf  rtiBSfetions.  The  autbo 
ndeavorCd  lo  omit  annrrpuaTy  delallt,  and  lo  present  Ibe  subjeot  in  the  form  whinh  many  ] 
•xperienoe  bH  showD  him  lu  be  tba  most  coovenitnc  and  inlellit;>b!H  to  the  student.  I 
Tawiaion  nf  the  present  edilinn,  he  baa  seduloDsl^  labored  to  render  the  volume  more  ureri 
Uio  Ikvor  viih  wblqh  it  baa  heretofore  beeo  reoeiTsd. 


JifACU.^E  [JOSEPH). 

SURGICAL    ANATOMY. 


atyto  and  beanlitnllj  oolored.  conUiuing  l»ll  BBurei,  many  ol  tl 

with  sopioue  eiplanalory  lettar-preta.      Etrongly  and  baudso 

PrieetH  DO. 

t  no  (lomplsle  worb  of  the  hind  hne  barelofora  been  published  li 

.       ent  volume  will  supply  a  wiint  long  felt  in  this  oounlij  of  an  I 

Atlas  of  Surgioal  Anatomy,  lo  which  the  student  and  practitioner  oi 


NA- 

Id 

(i.m 


By  Joseph  Maclibr,  Surgeon, 

:  wllh  AB  lane  and  aplendid  plates,  drawn  in  ibe  heA 
■■  ■'-(01  tba  lite  ol  lli'e^  Mgetber 

the  English  language,  the 


Uin 


lot  II 


Tiittidns.     Tlia  impoftanoeiiif  suab  a  woik  in  the 
uiiaal  matariill^jnd  tvipractitionen.  ailiier  ftir  oouulltutiiin  in 
'■    ""  - -■      >•        .-  ■        ......  -,,|t|,jtiii]ding 


t  the 

prica  is  so  low  as  to  place  It  within  the  reach  of 

r.fre.hrf  by  lli»e  dear  and  dljjllnfll  dlw 

KOB^ 

The  W"rl,  -1  Mucll- Mir,„  1.1  „f„r„n..  it  4f  tha 

■|iilt« 

•  Kbaamed  iJie  Worili  afprllM,  la  recuiiiiiiPDfll 

adoilfable  iraaiU-a.    m>m  who  ham  kbj  h. 

plaTi'n  <■'■  "i.M,.,y"..r.„','v'';.:.'!i'.:'.''i'  ,„»i.,'»l.tlerha 

and  tiadeaii  lo  TKirdnifcabSokiof  oacli.  rnr* 

ihit 

Ro  •Bcb  llHiflgrarhlo  llln-lmll»».  o(  enrjltsl  r«- 

iiw»; 

(rtou,  lii^re  bUUerlo,  «,  iUlok.  b«u  k1»u.     WT,tl, 

■  ni!  pioD-d.y  iBipiirlan«  |.>  Ibeni.  tl  will  be  « 

of  Iha  orll^llMl  Kklll  eililMtait  Id  Ihese  IVcrim 

milur*.— BMti.H  Kat  nitd  Surf.  J-ntmal. 

aOBNEK'S  HPBTIil  AK.VTOSIT  *ND  HI3T0l.00t. 

FEABLGB'S  niTHAN  HISTOLOOT.  la  lO  r» 

■iloa* 

Bgh.h  Edill<m,  eit»nmi-ly  rnvtxd  >iad  mudlflfd 

In  Aoaloniy.  Miyiloli^)-.  and   I'llBoloKy 

will, 

I 


I 


hfAHSHALL  [JOHN),  F.  R.  S. 

•"*-  Frafanir  nf  Burffiry  fa  Vnlvertltg  ■ 


w  ri/  BurgnTi  fa  VnlTtrtlt^  C-ll'ffr,  L-mdon.  ir. 

OUTLISES  OF  PHYSIOLOGY,  HUMAN  AND  OOMPARATITE. 

With  Addilioni  bj  Francis  ODBtiKir  Bhltb,  M.  D.,  Ptohnai  uC  Iha  lniI.iiiU«a  at  Mrdi- 

f.^aiDlhcUninraltf  at  Paans^lTiDu,  Ae.     ni[h  numaroui  lllBitratlont.     In  oa*  Ut« 

0  volume,  of  1026  pagw,  iiUft  alDth,  fG  &a ;  Iwlhsr,  ralMd  btadt, 


[Nw  Rrady.} 
tTurj  Htftci,  Xr.  Manliftl 


Hbnrt  C.  Lea's  Publioationb — (Phygiology), 


.nliiUj  pn^red  dl|si 


jihirrii™.    Th»(t«»l 


linn  HI  — amine 

Wadoabtiniiars  ti  in  the  En|llih  Ungaaga  aor 
•auiHlid  or  pbrilolugj  mors  Bwfol  to  ihc  •luilcul 
Lhaa  lllli  nork,— At.  Kiult  JTid.  and  Suro,  Journal, 
Jaa.  ISW. 

Il  qalta  rallK  In  out  opIalOB,  Iha  aDDiDr'n  doxigo 
ndDaklDgltlrolj-nliiniitfuniT/liilliiEhiraDier— wblcb 
It,  pprhnpi,  Iha  lil|lir<(  ODmnisiiitiiliaD  Ibal  ua  be 
aikti.—Jm.  Jonm.  Mtd.  Solintxt,  Jan.  ISBft. 


ftARPENTER  {WILLIAM  ~B.).  M.D..  F.R.S., 


rtolDTMl 


Malyai.c,.., 
l.ho''r'bu7,M'. 

Kikwilirrov. 


tallr.    la  euacliilVB.  Ta  «u  <'i>: ' 

nlijeil  [n  II*  predooUiin  as  mil  tjn 
£on«t,  Fab.  ffi,  IMS. 

irrila  as  aducallnaal  ir«k,°%i  'v'" 
nlgbl  ba  rarlewad  fliTorablj'  »1, 

■wan m lata aad pb;aliila|l(ia  iLm. 

hH  loBi*Bjur(id  tka  bl(baal  ri>r»'i 
D(ph)'arol«g7.  puaaeaaliie  remarfcabLf 


u  UHt.—BrtttA  MiJ.  JiMrltl,  Jaa 


Pignlaloffg  uorl  Ownporof  *K  A  nnlamy  (n  tin  Vtiltrrtllii  of  tmt^im. 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY;  witli  their  chief  appll- 

Sationa  to  Fijliha\pgj.  PathuUigy,  ThecapeutiDt,  Uyeiena  and  Foreafio  Hfdtelna.  A  ■•* 
Ainariean  rrom  thalut  and  raiifiMl  London  editloa.  Willi  naarlj  threa  handred  lllii«lnUDM 
Ediled,  with  addiliuni,  b^  Frahoib  G^uhmt  Smith,  M.  D.,  Profauoi  of  tha  InalilalMrf 
Medicine  in  tha  Univaiait;  of  PennrylTiaia,  Ao.  la  oue  vary  latgs  and  beautifal  otlan 
Tolume,  of  about  9UD  large  pagai,  handaomalj  printed;  aiUa  oloUi,  $6  iO  ;  iHUbar,  niwl 
baodi,  le  £0. 


,>alX«^oalli 


llauf  rliBl  II  »n*kanallr>a 

>  anon  la  atumpt  id  U4nr 
^0  at  IU>  iBTalvabl*  w^K  ud 

oat  aul^oritg.—AllamU  JM 


DT  TBE  SAMS  AUTBOn.  

PRINCIPLES  OP  COMPARATIVE  PHYSIOLOGY.    NowAaitti- 

enii,  rrom  tha  Fourth  and  Refi.'ed  Iicindon  Rditlon.     In  one  larga  and  hindamaa  tiM* 

Ai  a  fiomptata  and  oondauaod  traHtine  on  Hk  extended  and  importani  f  nhject,  tbia  vork  heiB> 
a  Deceuilj  to  studenli  of  natural  mlenoiv  ffbile  the  rarj  loir  price  at  wbiob  it  U  oSarad  f^tmU 

or  TUB  BAXS  AUTHOS. 

THE  MICROSCOPE  AND   ITS  REVELATIONS.     Tl]nst™tw)  W 

fonr  hundred  and  thirt;-toDr  baiutifal  engrarlDgi  on  wood.     lu  oat  lug*  and  ratylMl- 
lome  MtuTO  volama,  of  724  pagat,  axtrn  cIol>h,  tb  %i. 


jriRKES  (  WILLIAM  SENHOUSE).  M.  D., 

A  MANUAL  OF  PHYSIOLOGY.    A  new  American  fPora  tIrethW 

and  imprnied  London  editioD      With  two  hundred  illaatraliong.     tn  nn*  buw  Mika^ 
rojal  12ina.  roluma.     Pp.  58*1.     Extra  elulh,  «I  3& ;  Ualbai,  tl  Jb. 

phy.lolantaliaa 

ii»uw4~forlbepuriiMe"da.igBed"  "-"'"'■■■" -■"'■''  ■""■"'-         .-."-t- .-:—  .       •  ■•  J".  »" 

»|S>»H^,^  EJ[a(«y  iT  Jl 


Henry  C.  Lka' 


VB-^  Physiology). 


'•  Th*  prDKTMa  mtie  by  PbyiiolneT  ■! 
laiifd,  ter  the  prMeot  aililion  of  ttiii  • 


J\ALTOX(J.  C).  ii.D.. 

A  TRKATISE  0\  HUMAN  PHYSIOLOGY.   Pesigned  for  the  use 

or  flln<W(iti  nnd  PncUtionen  of  Hvdicins.  Poatlh  siliUun,  nrliad.  nith  nonrlf  lhr«  hun- 
dntl  illuatratiune  on  wood.  In  one  vnj  bc«utiM  oolaia  valame,  of  ibaul  700  paget,  stir* 
eluth.  f  ii  ;  U<Ub>r,  (8  IS.     {Juai  Iuh-<J.) 

lu  Pr-Mnrla  llu  Sta  Hditfnn. 

■nd  Iha  klndrnl  Boitncn  duHnE  (he  l>i(t  r«<r  rciirn  hna  n- 
■k.  rt  thnruHgb  ind  eilcniive  rcTiaion.  This  progreM 
king  tingle  liiseoveriu.  nor  in  a  dwided  revorntion  in  any  of 
•  ■  -  '  '  n  mnrkMl  by  great  MUrily  of  invBitlgition  in  k 
retaita  of  wtiioh  bitTS  not  biiad  Co  inpreia  ■  neir 
igiaal  kaowledge.  ...  In  lb*  rerbiinn  and 
moiiDn  HI  lue  {ireirni  HiuiiiD.  ina  ■Dinar  tana  endearnreil  Id  InsorpnralB  all  incb  improve, 
tnta  In  phynSologianl  knnwladge  witb  tbe  mots  or  tbo  text  in  iuob  n  mtnaer  M  not  rnssniiKlly 
alttr  Ibe  ilrnctunt  and  pUn  at  the  work,  la  fir  u  the;  bava  bean  found  ^apled  In  tbe  nunU 
id  eoDTFoianca  uf  the  reaJer.  .  .  .  Suvvrul  new  lllnUrationa  are  introduoed,  •ome  of  tbeu 
additiiiiK,  albert  u  iDipravementa  nr  DorreotlnpB  of  Ibr  old,     Altba)ii|;h  all  pai 

lete  or  leag  somplete  rxviiinn.  tbe  grealeil  numbar  ot  addlliaoi  and  ebasga* 
reiguirwi  m  in*  Beognd  BeotJoD,  on  tbe  Pliytiolugy  of  Iha  Merroiu  BytUm." 

rh^.l<.ln(r,.liniit.l.hty«r.ign,nnrHrd»iitiifr>  '  ■- -  -     ■  -■  --"■--■ 


liaa  not  ennaittad  in  an 
(ha  dapaitnanU  af  Ph' 
tndltituile  of  different  d 
shiirMter  on  many  of 


iology  1  bal  ic  b] 
eatioDf,  IbecomoiDe 
>.  raatnrea  of  phyair 


awMkoB  plir'1sl'>(r*<'»><*brlfC  polaled.a 


t.  eaplut  inil 
beeaaiuiln    ' 

nutt  Jb4IH< 

oai  n,  liin 


IB  Ibe  EoglUb  UBgDafa.—  ICeit^ni 

Blur..nF[liedlllMS     lihm'irndy 
allIeg(ltilaLh..afvliini<lNtulh>l 

refMoB  »d  eiUrnmani  bxa  b»B 
i.~L(mdun  lint.  TiiHf  aid  Oatiitt, 

prudBeed  Hian  ide  fti|  thai  it  hu  Hi- 


w  pla.^  Id 


book     


ad  tbiMdaablel 


Bly  rerlaad.  asd  eslarftd  by  [t 
II  tha  naiiy  IminiriiDt  adrui 
J  baeu  made  la  ibla  rapidly  prO| 


tinrtb.  hta  baea  lliii- 


;;k 


pmgrmo/phyaluli 


rtebrd  by  auali  adi 


T\USCI,!SON  [nOBLKY],  31.  D.. 

JJ  Pr„f«^..f  lHMtt.ar.  nf  M^IMl^  (n  JrS", 

HUMAN  PHYSrOLOOY 


large  aod  bi 


modifled  ai 


nely  pri. 


Xnlbnil  OoO/fft.  PhlLuUl^kL 

KigUlh  edition.    Tliorouglily  revised 

idred  and  Ihirty-Iwo  illaftratioDl.     I 
r  about  l&OU  pages,  aMra  olulh.     |T  U 


T  EIIMAX.V  [C.  (?) 

PHYSIOLOOIOAL  CHEMISTRY.    TrnnsUted  from  the  second  cdt= 

tion  by  QEOHOit  E  Dat,  H.  D.,  F.  R.  B.,  As.,  adilad  by  R.  E.  Rosehb,  U  D.,  Prolruflr  ol 
ChsKil^try  (n  the  Madiral  Dtpartmant  of  the  TTniTer>ity  of  PennrylTnnia,  nith  llliutrnlioni 
aelaolad  rrnm  Funke'*  Atia*  of  Phyaiologlcal  CbBmlHry,  and  an  Appendix  of  plaUa.  Com- 
pUie  in  two  Inrga  and  handannie  odtnvii  volumai,  ooutaiaing  12U0  page),  with  nearly  two 
hundnd  iUmatnlioBB,  aitra  oloth.     t^  "t. 


InmX. 

I 


on  Vitfti  Force,  by  Profea 
With  illuatratluna  on  w 

lioth.   %2  as. 


Translated  ft^m  the 

H.  D.,  with  BQ  iDtrodniMory 
ofthe  UniForaity  of  Penniyl. 
ootavo  Tolame  of  S3S  Ihis*> 


nVDV  [ROJiERT  n.).  M.D.  F.Ii.S.,  and  ^OWMAX  [W.],  F.H.S. 
THE   PHYSIOT.OOICAT.   ANATOMY   AND   PHYSIOLOOY 


m  fslana  of  tISO  P'-g*',  ailrs  slutb.    Piie*  %\  li. 
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Hx>BX  C.  LKA'a  PnBLiOATiOHS — (Chemialry). 


■DRANDE  (  WM.  T.),  D.  C.  L., 
CHEMISTRY.    Secc 
\Jita  linicd.) 


nd    rpArLOR(ALFHEDS.),M.D., 


'■ThB  r. 


il»vulv»U  BOlirely  uiwn  luji 
Hi  numuoiH  additioo*  lusde  io  all  parU  of  Ibe  ti 
lieB;  lii  eabJwU  htringiaine  prinlloal  ialsmt,  nn 
o><l«r  to  k««p  Ibe  buok  nithio  tlioR  limiU  ubicb 
aunitl  ■■—Lomlim,  JunB  30,  ISflT. 


ij  r«laiB  fut  U  lbs  chuMlu  at  >  &Uid» 
•illHaik  tt  IB  «nr»rM  Ir 


"orH  ■'l'[l'''?B'r«iB.1o  ■  fcv,.ril.-  tfil-biwk  1i 
■11,— AT.  r.  JlmtUKit  Oat^U,  Ml.  13.  UST. 
For  IhU  mtMn  «■  tull  irll)i  delight  tba  lepgt 


<    ikB  hnr' 


A  baen  nilaiHad  w»b  inefa  « 


bolinhlp  of   o*^*^ 


•FE:k 

BXDIWM  1 1 
■HTIIMt  or  iH 


Tmlauy/'-Vtilinial  i/  ,Ji^(Hl  CI 


'■    iuUfetil  7 


OZ)/./JVa  ( WILLIAM). 
U'tHTvr  «n  Cirmintr]/,  at  « 


H 


A  CUUR8R  OF  PRACTICAI.  CUEMISTKY,  arrai.Koa  for  the  Tm 

ilStudcnlJ.    Wilb  IllnHtHlicm     Frgm  lh(  Fnurib  Bi.d  R*rie»d  LuoduD  BdWea. 

■I  fojol  llmo.  vdluid*,  exits  clotU.     »2.      iJuM  Rm-Ih.) 


Edited 


do  wma  .v  {jobs  e.) .  m.  d. 

■"practical  handbook  of  medical  chemistry. 

by  C.  L.  BiAiXAH.  ?rur*saor  af  PrHtioAl  ChnmLXr;  in  Kiiif'a  CoMege.  Londi 

AraaHcu.  from  tba  fourth  and  n\\,ti  English  Edition.     In  one  neat  Tolumc.  I 

pp.  SSI,  with  Damaroniillnttrationi,  aitraelotb.    i2  IS. 

Tli*  fiianli  edltlgo  o(  thla  tnnlwbla  loll-biiult  of  I  vlilcb  hart  cii»  Io  light  ^aoa  tb*  pr* 

HcdlMl  Chrialiti-r  wu  t>nbll-hRl  lu  Baglinil  iD  riel«-  J  ttu  prlntid.    Tha  vutk  I*  ladl^iXBaa 

e«Tn|i.1l)ilF  wllb  tli«  DHOXirj  c<uel»f  lirM  vX  Kiicb  >     omnecul  lud  luUlUfibli,— SufTun  JflL  ud  d»rf. 
wurk.  mi  ihg  TtlQitile  dl.FuT«ne>  Id  I1i<  icisuce  I  J^^maL 
DT  Tim  SAMK  AUTHOR.  

INTRODFCTION   TO   PRACTICAL  CHEMISTRT.  TXCLFPTNO 

ANALTSI8,     Fottrth  American,  horn  tbe  filtb  and  rarined  Loii'loii  aditioo-     Wilfa  nnncr- 
oua  illnrtraliinia.     In  ddi  nent  toI.,  rojal  lima,  aitra  cloth.     (3  IS.     (Jul  Imti.) 


/yBAHAM  (THOMAS),  F.R.S. 

THE   ELEMENTS  OF  INORGANIC  CnEMISTFT.  including  the 

ApplicntioDB  of  the  Ficienoe  In  the  LtU.     New  and  ilinch  enlUKetl  aditiUD.  hj  filUUT 

Watt»  and  Robkkt  BKit>OBS.  M-  D.     Cumplelt  in  one  iRt^a  and  liaodtnine  uel»o  ralvB*. 


EII*PP*B  TKCHSOLOOT;  or  Chaml-ttT  apiillail  la  |     nrjr  biBduin*  oiUtu  nlana*,  *Ilb  &«  'ui^ 

riVsWOLtSON  {ROIiLEV).  M.D., 

■^  NEW  REMEDIES,  WITH  FOHMrL-E  FOR  THEIR  PREPARA- 
TION AND  AUMIKISTRATION.  Srrenlli  «liti.m,  with  •ileniiia  wldJIiuu.  IB  «M 
TV;  large  uctiVo  voluiue  uf  !iil  piigoa,  extra  ulutb.     $1  UO. 


HlillBT  G.  Lea's  Ppbltcations — (CI-i-miKlri/,  Pharvwriu^c). 


fOWXRS  [GEORGE).  Ph.  D. 


A  MANtJAI,  OF  ELEMENTARY  CHEMISTRY;  Tlieoretical  and 

PmotkBl.    Wilhonrhundted  nnd  nlmty-Boren  tUinlr»tTi.M.    A  na"  AiBL-mnn,  from  lln 

ind  ni'wi  Ijnnitnn  e<)ltion.     Kdil«d  hyKoiKNT  BninnBa,  M.  D.     In  r.o*  Urga 

TO;iil  IIuio.  VDlume,  oritbODt  SAP  pp  .  aitn  sloth,  92  76;  laathar.  tS  lA.  >(JmM  Rnvly.) 

Some  yenri  hsfing  pTnpiM  riore  Iha  uppenriinsB  or  the  liist  Amnrlein  edition.  »nil  sersrikl 

KTlfinni  hnvlng  b«Fn  mnda  of  tb»  viirk  in  Englnnd  dnrlni;  the  Intcrml,  il  vrill  be  found  rtrj 

gnailf  QlMred,  ■n'l  Bnlnrgad  by  nbiiul  IwD  hnndrad  nn'I  flftr  mKCa.  DriQIainInK  neitrlv  ana  bftlf 

mora  iimtlar  thnn  bafore.     The  eilUnr 


friflDrporallng  in  <tnIll1iemoft  racan 
if*  da<i^  M  an  aleraBtilsry  leit-bni 

■Ispurtmant  n(  OrganJF  ChainieUy  in 
■nd  fanTC  enftblail  the  iDbjcL-t  la  ba 
iia|inaMblF,  As  oaly  a  few  monlhi 
Df  Ur.  WmIIb  and  Dr.  Banca  June?, 

lu  Me.ir».  by  the  aloaest  mratinr.  tl 
TliUi  fully  hroagbt  up  to  a  level ' 
■Ilhin  the  rciuih  uf  nil,  il  Is  bupod 
be«k  oTtba  ia»die«l  atudant. 


Wig*tion 


miliii 


i'\  nut  ptuiiiE.  iif  plula 


m«L(7  k»   1b" 


The  AsiArlutn  rBprist  of  lb*  tealh  rerlxd  to  j  cni- 

■  rs  naaemiy  In  laiuce  tl  ■  fBirur*Mq  rcupllaD  *I 
M<A  nita  Surg.  Journal.  Aat" ''i-i^«' 


lt«i.  S^mimr.  Ai 


will  malDtniD  its  puiltlun  ta  the  Ckmriti 

e  •^eaariil  PrlDMplH  et  CheMlOBl  Phlluiphr.  u" 


OS  ahemliiry  wbleh  nnlilsH  n  auy' 
•DdH  Id  dleliea.  wan  tllailniled.  *tid  A 


Mftt  Dr.  B«aM  Ji 


~,SS. 

ehubeei 

liter  binia.  Tber 
impare  irllh  Ur  V 
chenlDil  llientn 


Hilc  bw  bees  BlUIHBil.  Tha 
liliad  nnder  111*  falnl  adlMt~ 

■dad  tbroaib  Lba  praM  bf  Dr. 
Henry  Waltt.  Il  La  not  IM 
lid  not  poiilhly  fasie  h»»  la 


lUlb 


— r/MW 


^flfiu.  Feb.  isev. 

Hvra  l>  4  nnw  eJLIIna  whleli  ban  benn  lon«  wiUabM 
for  bj  eiinr  i*Hbe»  efebeal'iry.  In  In  urT  !»rli, 
■dJ  uQitir  Iba  adli^t>hlp  ur  Mr  Wxiu;  U  ba<  vi^waiO, 

K-  old  Id""  B*  tb.  BK..1  .tier--'-'     ■■-— 

I'xdl-xt  Mflleal  Oaulte.  Ju. 


f  iBXl-boi 


pARRIliH  (ED  WARD), 

ProfiMO'of^nierla  Mrdfeo  In  Itu  PhWi'lrlphla  lYOrgiiBf  Plianvit^. 

A  TREATISE  ON  PHARMACY.    Designed  as  a  Text-Rook  for  the 

Bladant.  ^nd  M  >  Qulde  for  tha  Pbyiddnn  BnJ  Pbamiaaeutiit.     With  miiiiy  Foruuin  nnd 
Prejuriptiona.     Third  Bdltlnn.  ftreatlj  Imprared.     In  una  hundeoma  ootkro  voluine.  of  HSt 
[|bj:b«.  nilb  aeTaral  bandced  illiutrittiDBi,  estra  eloth. 
Tbe  immenBe  aniDaiitof  pmetiul  iDfnrmntioTi  oond^need  in  t)iU  volame  mfty  be  aatlmnted  froM 
Ihe  fact  that  the  Index  «0Dtaiiu  about  1700  itami,      I'niUr  tbe  b-""  "'  '-i''-  "— -  ---  ■"■•  —«— - 
mcea;  under  BaipIaatrDm,  3S;  ExLracbt,  15Uj  Lqcangaa,  25  j 
l.^l  :  Tiii«tur*fl,  Hi;  Ungiuntflm,  ST,  Ao. 

Wf  i.n-f  "TnnilBdl  (blBlarfS  ralama  villi  ■  good  .  aot  wlik  il  lo 
'I '  |'<^  mid  Had  IbBt  tbeBHrhophuaoiaiflately  ]  pTBl-a-    In  trur 


1 

d 


would  \b  [iHiiOnlbla  10 
miBey  lb*  work  la  Inffa- 
akBnw.lItolheonlyiBel 


AnaiHnpKu 


il  tBrAtt.^DiihUn  quartiirlf  Jour,  uf  H^lcai  Scltna 


':3soai 


F 

^H     OTILL^  [ALFRED).  M.D.. 

^B       THERAPEUTICS  AND  MATERIA  MEDICA;  aSjBtenwticTreatiM 

^^H  on  tha  AdiOD  and  Dwa  of  Medicioil  Agents,  iuclniJiug  Ihair  buaTiptir.n  and   Uiilirj, 

^^H  Third  cdiltOD,  rcTiecd  tod  enlarged.     In  Ino  largs  and  hundgoia*  vcMvo  lolonu  (it  abuul 

^^1  17(1(1  pagef,  aitra  oloLh,  £10;  lg:itber,  (12.      [Jidt  luueii.'i 
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tnffi^ilTDt  (Tldence  llial  it  hm  fuppLied  ■  wbdI  genaroll;  fsJt  b;  lh>  proreialoD 
hoc  hn«  luoeHaf^ll;  aeeompliihed  hla  ol.JMt  in  ^irMi 


n  kept  M 


.  ijtiflian,  and  uDincumbered  with  dsUili 
ituraliit  or  the  danler.  NoIwithrtuidiDg  iU  eolargviiieal,  lli*  pTMenI 
Ibe  rormet  iny  mmlerRla  piioe. 

SUIlt't  Tbernpenllila  <•  IgcoiDlwrsM)-  Iba  bnl  mik 


— lAwton  JUad.  TImtt.  April «.  IM6. 
D>.  SlIlK  aUndi  Icdir  ase  of  1h«  lifil  and  id  ail  [      Dr  9int«'air»rkli>1«n>iBlBf  lhab»l 


FAi 


■In  UMtlca.  , 

i^u.— jr.  J',  ina.juimni-ii.  u 


■«>4l*  br  ■ 


M-Mfarn  J^iinr«ni  v/ tleHUliu,  Deo.  IWa.  .ehJia"'' w"li'"Bll''l'he'M 

■dim  lo  Iha  Bajtllah  lanjpiajia,  aoil  ai  such  II  da-  male  pLsced  npon  II  liir  iha  proraHluD  It  la  *ii  am 
(Tilt  thf  hrnr  II  baa  raealinl.— Jia.  Jount.  XtiH-  garaliaa  ta  aaf  Ibal  ibara  la  BO  aaiwrlor  wurk  BM. 
il  Setmcu,  Juir  IMS.  |  tb«  tabjecl  In  Iba  Kagll.b  UaHuaie.     Tba  piwaal 

»  and  an  u[  iUani»aiiea.—taaan.KttrM  JMt- 
'    cnl  Htralit,  Ads.  I^& 

I  work  or  Prof  unit  >i*a  npldlrtakan  %K^ 

Ibia  la  a  Tar-T  is'lnable  eoncaptlan.  H  i>  vaDdarriil  I  «llll<ia  !■  Jrmao.lail  aaj  Dow  apnaiia  brf.ra  u.  •«■■ 
boo  Biaob  of  Itaa  rieliaa  of  Iba  Itlaratura  of  Malaria  Weallf  altuu  [lie  Una  paaltliili  ibli  Imllia  baacaiti 
*■        -      '■     -urlf.     Aia  worLof  ir.»lre«an:h.  .bJ  •»kol^^ 


Pirnogb  Ih«  fomar  adlHoaa,  tba  pfofafl-donal  wo  rid  |  ' 


itfTacdDDiVad        It  >•  Jnal  M(hl  yaar*  ilan  tba  Irai  nlllloa  of  Pl» 
'Da»Iaehninlelaihai*ct4pt<ifilia(bii4. 


la  wall  aaqDalnied  >1I) 
abriiadllaiapoMtlODui 
Hn^loa  U  aaaaralj  aala 
«.>ik  nDlbaaabJeat  In 

Ialbar.— i>aabtg  JTad.  on 
QRIFMTH  {R 
A  rNlTERl 
BonniiT  P.  Tf 
Pliarmimj.     In 
Extra  clolb,  $4 
In  thi(  Toinine,  thi 
kbout  anno  faroiulai.  i 
neainla  tor  tba  prap* 
this,  tba  work  oontaia 


'abllfbad'     II"'  mnd  'o' a"  \  em^TmV.  ^nv<^Z°lt  tn* 


ID  Iba  aabjeat  In  lb*  Eii(IIib  loagug.  and.  la-  i  u  11  dim 
J  dacldad^  aoparlor.  In  noma  rtipeeia,  lo  aor  '  Hob  at  I] 
— i>aabtg  Md.  ond  Surg,  ■faiinidl,  Jut/,  ]S«B.  I  Ntd.JiKirnnl.l'alj,  IMS. 


le  malaria  medlea.— Cbaa^ 


QRIFMTH  (ROBERT  E.),  M.D. 

A  rxrVERSAL  FORMULART,   CoTitaimn»  the  Methods  of  Pw- 

■  Madiainan.     Tba  wbole  adaptad  ta  PbTlieiMI 

oughl;  raviaed,  iritb  numcrnui  addilivaf,  hf 

Iba  Pbiladelnbia  Colltga  af 

fl&O  pagaa,  doubI»««lsBU. 


ariDM;.     In  ona  lar|i;i>  and   bandsutne  ostava  Tolain*  of 
dolb,  $1  00  i  iMiher.  ta  00. 
In  thi(  Tolnme,  the  Formulary  pro^r  M^npiaa  over  100  donbla-oalnmn  pafaa,  aoil  eonUUl 
kbout  inno  rarmulai.  among  irbieh.  bagidea  tbow  atriutl j  a>«liiMd,  will  ba  found  DUmeron*  aalaiUa 
neaipla  tor  tba  praparklioa  of  ewencei,  parfunies,  inkp,  aoBps,  Tamisbes,  kt.  ie.     In  addiUns  H 
this,  tba  work  oontaiaa  a  IBM  BmaDnt  of  iururmatioa  IndlApenaabla  for  dail;  rafaransa  b^  Iba  pnt- 
tiaing  pbjaioiln  and  apotbacarj,  ambraoiDg  Tnblai  of  Weijrbta  and  Measarea,  FpMiflg  Orarjt;. 
TemiMratura  for  Pbarmaeeiitical  Operationa.  Hjdromatriflal  Eqnlralenti,  Specillc  OraiilSfi  oTaoB* 
of  tba  PrD|ATatton«  of  tba  Pbarmaflopipjia,  Halation  batwaen  diffantnt  TbennotDttrlcn]  Soalta, 
-     -      ..,........._._,..,.__  „,^in  pnrmuliB.  Voeahulary  of  Wordp  nnd  in  Pr«cripU«n»,  Ob- 

t  of  Iba  Siiik  Room.  Dntu  of  Madloioai,  Rnlei  for  the  AdaiiniitnHin 
Conruteaoenoe  and  Relapses,  Dialetle  PreparatiaD*  nnl  inrladad  1* 
le  Formulary,  L<at"ot  InoompalibleE.  Pogo1o){ical  Tnble,  Table  of  Pbn  miaoeutica]  Nuia  akM 
ifer  In  Iba  Pbarmaoopmlu,  Offiuinal  Prepnrationa  and  Uiraotiona,  and  Pnlanna. 
Thraa  complete  and  extended  Indeiaa  render  Iha  work  eapaoiollj  Bilnpled  tor  tmiiie^ale  «<«nl- 
ition.  One,  of  Dibbahes  \sa  tkeih  RBHSniEa,  pnuenti  nnder  tha  bead  of  aaeh  iIihmb  iha 
imediol  UKaoU  which  bBiebean  aiefully  axbibilid  in  it,  with  refarence  to  lb<  rormula;  pnalalalnt 
lam — while  aootharaf  PHitHHtrsuTiCAL  and  BortmcAi.  Nahis,  and  a  verr  IhorotiKb  niria'i 
1DKI  sftcird  the  maaDs  of  obtAiniDg  at  one*  any  information  datired.  Tba  Fiirm alary  Uwif  ti 
'ranged  alpbabaliDally,  nnder  the  basda  of  the  leading  cooiLilaanla  at  tba  prvnriptiMW. 
Thia  la  one  of  (ha  mau  naerni 

-  jTMn,  canlalDlw  a  raal  Tarlely  of  forBiala" 
■are  and  eoaTtnlaBl  Bd  inlaUtrallaa  of  laadl- 
imBgad  Bp9Ba  - 


er  abbnTlalleaa.' 


Henrt  0.  Lka's  Publioationb — (3fttL  Med.  and  TTierapeiMcs). 


pEEEIRA  (JOS'ATHAN).  M.D.,  F.R.8.  nnd  L, 
AIATKRIA    MKHICA    AND  TIIERAPEU' 


i 


i>f  lh«  lute  Dr.  P(nir> 
the  Utitiab  PbanDiuopoeia.  toil  xlnptfd 
Drupgi^,  Uedleal  nnd  Ph'iriDKOciDtici 
PbvtieiKn  lo  St.  Bartholoinow'a  Horplta] 
K-niilsd  bv  RoBERt  Seitlev.  M.R.C.& 
Plmrmaoeatieil  Saejfl;  of  areat  Brirai 
Op»r»lor  to  the  Soeietj  of  Apcith«nriM 
Tnilfd  Statu  Phiirniaeop««ia,  b?  Hob, 
rniTerrit;  of  Pennnjlvunin.  In  one  1 
printeil  Mgei>,  wltb  I3S  illBitrollone,  r 


being  an  Abriilg- 

nciinii,  iirran)(ed  in  onnfunnltj  with 

if  Medlnnl  Praolitionen,  Ohemisl*  knd 

Bj  F.  J.  Farre,  H.D.,  Sen 


m  Editor 
of  Ml 


.ppai>; 


iilerift  Medlcft  and  Botanj  to  Lha 
UT  WiRioaTon,  F.R.B..  Cbemieel 


.,  Prorrfl 

d;  nnd  hj  RoEEii 

With  numerouB  »ddItion?  ai 
iTio  C.  Woon.  M.D.,  PrDfeniior  at  BoUnj'  In  lha 
lai^a  and  hindiome  ootavo  volatile  nf  1040  olDaiil;r 
BKtrm  oloth,  $7  DOi   leuihsr,   rataed  bands,  %&  DO. 


t  hOBilfed  nsw  remedies  bu  laormwd  Ihe  <lie 
•  njiBier  work  taXlJ  ose-tkird.  baalJea  adllng 
-  ke*  IllMlrklloae.  hbw  sf  vbKli  ire  ortflut; 
ol,Mlri.iluglTf»Tlhi.(  hyioiplni  hehM  pro- 

.^^'^^iu>ii''.''Ul  b>e  eileadfd  th«  ippllmblliiriir 


Ua  ■•dieal  it 
Heal  atlillriB 


a(i<e  oa  naterla  iite4le4.  eiHt 


^^orah 

tliHUd 


npiiahltt«flli->belf,ni 
tKuee.— *>.  r.  If-*.  B«r 


la  phfjIrUm,  ilndeut.  and  41 
^(■wl  avrf,  Jommnt,  }Jar.  t, 
k>  on  Katerta  MnIM  whiali 


lllouerlliiialhBpi 


iplabla  lo  the  itadfBt 
iiLi.    Perslri'i  Hiiada 

■ii(11>li  listaac*.  But  lu  rsry  (ouiiliteuM  na»< 
ia  Ike  wtj  Dflu  ■saeMi.  BieepCln  tbe  war  of  relar- 
■■ea,  a((n  tha>«  who  ntdo  a  niHlalMadv  of  Materia 
Madtca.  Dr.  Peralfm'a  vock  ne  tw  hill,  ^ad  Ita  (>»- 
rqiel  laqglred  an  aBoaBI  arUme  wUsli  far  bad  (I 
ttaalTdliiKiuk.  Dir  rirnhuTarT  Ladleloai'lTanlled 
blaHirofttieopronaallj  of  Ihe  pabUntIo*  of  Itte 
■eir  FhirBiewicla.  br  brlBriuonlaBabrldndall- 
tleo  of  tbe  crnt  wnck.    Tbli  edftiog  of  Perelra  Ubr 


a"; 


DHenit 


11  l-book.— Sd  Ire^iVk 

bil  (0  lie  InnreuM,  at  a  (lanae, 
line  ar  Iblii  wnrk  (■  a  compaud 
B'lwledfs  on  Ifae  maieTla  vHllaa. 


-  Paajle  JhdiBOl  ai 


I  Siavtetit  ■ 


!i^^m 


appaared  *li 

T?LLIS  {BENJAMIN),  if.  D. 
THE  MEDICAL  FOEMtlLARr:  beinff  a  Collection  of  PrescripUont 

derived  from  th«  dritings  and  prauiice  of  nnn;  of  the  maBt  eminent  pkysioiaDi  of  America 
Bod  Enrope.   Together  with  tta*  aiunl  Dieletio  PrepirationB  and  Antidotet  for  Poisonn.    The 
■hole  acoimpanied  with  a  fen  hriaf  Pharmaeeutis  and  Medionl  Observatlani.    Twelfth  edi- 
tion. Mrefnlljreviied  and  mm^hinprorrdbj  Ai,aEnTH.SiiiTB,  M.D.    Id  one  TolumeSvo. 
of  UTS  pngat,  aitrn  doth,  tS  00.     (iVo»  Rvdy.) 
Thli  work  bu  tamainad  for  <ome  tinir  ont  of  priut,  okIei;  to  Ihe  nniionn  ann  with  vhloh  the 
Editor  ban  aonghl  Ifl  render  Ihe  present  edition  vorthj  a  nontinuAnoe  of  tbe  vtrj  remarkable 
hvor  which  has  earned  tba  rulame  ta  the  nnBnaal  hooor  of  a  Twelfth  Eoitiok.     tie  hiu  sadn- 
looily  endeavored  to  in  trod  uee  in  it  all  new  prepamtioni  and  Bombinntionidnarving  of  confidence, 
tmidw  adding  tw»  new  elaarat,  Antsmetieaand  Diaiofeotanta.  with  brief  rafaranMalothaiuhiilatlon 
of  atotsiiad  flnida,  the  niual  doDDha  of  Thndiehmn,  luflgaetloD*  npon  tbe  method  of  bypodeTmiQ 
iiucstion.  the  adialniatnttliin  of  ■.n«alh«tioa,  An.  Ac.     To  aosommodala  thete  aunerouf  addliiona. 
he  baa  omiltod  innah  which  the  advance  of  acianOE  bai  rendered  nbaolel*  or  of  minor  imporliRH. 
Uolwilhatuiding  nhrcb  tba  volume  hu  been  increued  b;  more  than  thirt;  pagea.     A  new  feolura 
wilt  be  fiand  in  a  oopiona  Index  of  Di»aMa  and  their  remedies,  whioh  cannot  bat  inareaae  tba 

bW  been  lak^n  lo  lecura  thr  typographical  aeournoy  ao  neaeMnrj  in  a  work  ofthia  nalnra,  and  it 
U  hoped  Iliat  tb«  Dew  edition  wlit  taWy  mnlntiiiii  the  poiition  whloh  "  Ellis'  FoaHDLinr"  bai 
loQg  oacupied. ^ 

b^ABsoy  (josEpm,  M.n.. 
V  Pr-iftwnr  .'/  #n/«rfo  flf-((™i  .ind  Phtrmiu^  fa  Ifci  Untrwrllv  "/  rfmui/fr^ndi,  *e, 

SYNOPSIS  OF  THE  COURSE   OP   LECTURES   ON   MATERIA 

lit;  of  PaDngyltanla.     With  t! 


UBDICA  AND  PHARMACT,  dc 

Leeturaa  on  the  Modaa  Operandi  of  Hedi 
$.1  00.     lJt,ii  ftjMarf  ) 
BOTLE'S   HATERIA   HgDtCA 


0H8I9TIEON- 


id  revlsad  edition 

BSSAT  Oir  THE  nSK  (I 


Hbnht  C.  Lea '8  PDELicAxroNs — (Fathalogy). 


flROSS  [SAMUEL  D.),  M.  D.. 
ELEMENTS    OF    PATHOLOGICAJi   ANATOMY.     Third   ©ditio 


thoronghly  njlfti 
of  iHMly  SnOpBg. 


id  and  erenllj  improvBd,     In  ons  Inrgs  sad  ytrj  h»nd? 
\m,  wilh  ubout  three  hundreiJ  and  BUj  benolifiiJ  illul 


re  from  uriginiil  drawings  i  extra  eloth. 


Ilulraltuni,  of  whith  t 
t(  00. 

e(fndin)()j  low  prin  at  wliieh  H 
ptoolllioner- 


t  will  tupnya  okrnTul  r«tii>iil 


II  cvDt>la>  mneb  i 
iiAWlcdge  flrpi.il.nl 


JONES  [C.  nASnFIELD).  F.H.S..  <i>xd  SIRVEKING  (ED.  B.).  2 

A  MANUAL  OF   PATHOLOlilCAL  ANATOMY.     First  AmerioM 

eclltton,  rerin^.     WItb  tbres  hin.lrEil  and  ntuelfgeieii  hnndautue  wood  en^rnTingt.     Is 
one  l»ge  ind  beautiful];  priated  UDtaru  Fulume  or  nearl;  T&D  imgc  e^lru  iTiilli,  (3  SO. 


lbliiiiiler>Mlii|W<iirki  prenMllna.ailiileM.  xiiHgrl- 
lent  •nin*»rf  of  ike  exliilng  Male  M  kBowtdgi  la 
nUlloa    lu  pUbolailMl   ■iiilowr<  ws  ohduI   loa 

m»gh  koqiuluuuiM  wtlb  IM  eanMiiti.— JMIral  J&- 

W«  brn-e  lang  Iwd  and  of  •  luind-baDk  at  nilhuLa- 
(laal  nnkt'imjr  wkleh  ibnulil  Ibucemglil}!  coBki  llie 

Di  Ibte  do  Idem  am  U  >avpll»l.    WULId  Ibe  lliulK  of 

4»^rllDtut   ot  medial  (oleuce  jUDUreltl/   ds£ud, 

OLFOE'S  iTL*8  OF  PiTHILOOICiL  I 


phr-lBlali aiigtil  lu  ublijH  11.  I,, 


;-i';:,;s.ra 


.  I  BrM((a-9  'jexKR.\i,  p.\tboiooy.  > 


^1 


W7Z./-M.IfS  [CBARLES  J.  B.).  M.D.,  ■ 

ProfisifT  i\f  CXalcaJ  Ui^tclnr  In  nnlfsniilti  I'Mnst.  iMidim. 

PRINCIPLES  OF  MEDICINE.     An  ElenienUry  Ticw  of  tbo  C^ 

IRatDTB,  Treatment,  Diapinaia.  and  Pm^nrii  nrTHnwe:  wilh  brief  romark>  nn  tl.tflMltlf 
or  the  prwervation  orbealtb,     A  new  Amerieiin,  froin  the  third  nnd  retised  LddiIOh  •dlUOB, 
In  DDe  DCtuTo  Tolame  of  about  SOO  pRgu.  extra  oloth.     t-l  5D. 
The  ii.,..iii1toc.i  ft.»or  wUbwMcb  iM.n.-rk  ba- ;  llifj  wlLI   And  Ib-lr  l-hoi  «nd  .laJr  n»a|  t^fH 
btrt  rHeli'iltij'IbepmrMHiiB,  bulb  In  Itnrupe  iidU    repaid — Clnirltnialt  Kal- ("•Hrrrr. 

U.fiH3/pnufB.iiUlilii|plareta(heiiei«iii»«woll    »ll  Ibo  pli,™  of  IbU  ..a-,     li  i*  ib>   frf  >Mr  ef  il>* 
a<  la  ihiKt  o7».di=ln.  -«.  i*.i.  IftJ,  anU  airg. :  T™"«  p«Bilil*er,  lb.  K->mr,  af  ibe.deaKI.  .»*- 


dfecred   lepuiBll.ia.— Ffr^nln    Uttt.  atut   Sura.  ,e\,aifi 

i>>.  uf  lb*  1»>l  werki  ea  lb!  tubjHl  «t  wbltk  II    g.,^,] 

t»wH  !■  eurl.BgUM*.  |  .lapir 

llliaealiKyDeaneadedlmtf  10 Ike hl(t  retard  .lug  ei 

a  *j  (boniiltV*dr<lI)nK)n<ib>prtBC1iil*>Df  pneUiM  ,  prenH 
n  thii.  atudFaU  and  pneiltleant  tboold  mall*  eion 
Uaaualvn  laUmaUlT  IbaUtu  with  lla  wteblai^-'  |  y  Mi 


id  DiimuH.    From 

"mtiia  wit  awff"wra£^^diiiMiteiu 


-  h.1.  e.mh-rr>4  ai 
01  pMiM  J  be  •nn 


>1,  PuibolnjriMl.lCIUIojt 


Hehrt  C.  Lba'8  Pbbuoatioms — {Practice  of  JUedicine), 


Ll\T(AUSTlX).  U.n.. 

Pl-.iftM.ir  '|/  Iht  PrinclpCri  nm*  Praairt  if  -Tf" 

A  THKATISE    ON    THE    PKINCIPIiES    AND    PRACTICE    OF 

MEDICINE  {  dcsiried  Fur  Ih*  u>s  of  t^Iiidenta  and  PruliliancK  of  M>dlofii>.  Third 
•dilion.  revifsd  nml  eDlilrf[g<l.  In  nn>  l»>j»  and  olnnly  priulcd  uelaru  raluoli  nf  11)0! 
puf^en^haiiTliamflaimDlolb.  $aua;oritn>aglf  buund  tn  l«Mbw,  «ilb  railsd  baodi.  (7  UO. 
(Jud  Imtd.) 

Prom  Ik*  PrffofflB  Ihr  Third  Edition. 

Since  ths  pnlilicaiinn,  in  Decruiber,  IHin,  nf  Ib-e  s«D«ud  tdltlna  of  (hU  (r«ntir*,  much  timr  bu 

bMn  drviiUii  to  it(  revition.     Rsongnir.iiig  in  Ihe  fKint  wilh  whi^h  it  hnt  hren  rcOFived  »  pin- 

por(junat«  i)blii;ntinii  to  ulriro  conFtimtly  to  iiicren»  ll>  wnrthininB,  Ihf  aiilhar  hiu  IntroducM  iA 

iha  piHsnt  titiliDQ  additiou*,  derivtil  from  his  ellaiaol  Bludle«,  and  from  Llia  Inlrtt  tontributtoni 


In  niedliBl  littralur*.  nbiob,  it  i)  bslii 

worli.     A  rrlighl  modlflrjiLiaD  In  tb»  topograph  ion  1  BrrsngamaDl 

wiltaaat  mnterinlly  increuring  the  bulk  of  tJia  vuluras. 

Nkw  York,  Ootobsr,  IBAB. 

At  tb«  Tery  low  prioe  alBiid,  tha  profauioii  will  find  tbla 
within  tbeir  rMcU. 

TUi  work,  vblcb  itaids  pre-anlnMllr  ■•  tha  >d- 


**rr  sMfir  <i>v  uBiy  111 


'ImI  aiallaT^u  bJ 

■fiZA.  Thew<>)kp4 
i>ili<^lui7' hm  Dr.  ri 
I'l'-pnlnjltwulr''; 


g  Rli>n,  wtnH  right 


nihil.    The>«< 


rDhiiiii. 

tau  U  iw. 


We  urwaglixIlTW 


nnki-  WB  boiH  It  wlU  b«  HI  ths 


nfuriiia  tK  ball) 
liM  bilBglD'g  it 


r  op  WUh  lb 
iIHIIt:  whll*,'bT  ■  tllght 


1]'pi>l»pliUlitI  itim 
ballE.— «  Lot 


>iD«t,  th*l>4iiUla<|a  1 


rlc«lfl  pFTnliiLdlDK  than  lonpdrtlirlr  nmlol'-D 
■  lib.  CoBblBlng  to  ■  nndatma  iln-  hlslj-.«t 
Mb  attaisDtnu  wllk  IhaMoil  prorllcril  c:m- 

't1ie"4luof*h«'l»i»M'lSmiUg'iiM."u.''"r'rh-? 

aatrladiB.— ir.  T.  MSI  a/aOit,  Ttb.  37,  ISN. 


TiVSGLlSON.  FORBES,  TWEEDfH,  AND  COSOLLT. 

THE  CYCLOP-EinA  OF   PRACTICAL  MEPU'IN'R:   compH&fDV  ' 

TrenliKaa  on  tha  Nature  nod  Treatment  at  »i«eaw>.  Materia  Hrdion  and  'rh«rnpeU(i<-e, 
ViMKH  of  Women  nod  Children,  Mcdia-I  Jariipnidende.  ie.  &o.  In  fhnr  larR*  iuper-ru.Tal 
Mtiitu  tatumea,  olitSildoable-oalamaad  iiagae,  itnngly  and  haadsumcl;  buunil  la  leather. 


•,"  Thif  work  oonlaii 
by  ■Tity-Bieht  dlttlngaini 


Iabuiws  ham 


dred  itnd  eighteen 
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TTbsrt  C.  I.ka'8  Publications — (PracHee  of  MediciTi^). 

/>■. 

ES8KNTIALS  OF  THK  PRINCIPLES  AND  PRACTICE  OF  MEDI- 
CINE.    A  bandj.book  for  SLadanM  and  Priutltionrni.     Bmani  xlillnn,  »vl»4  lUiil  >»■ 
prxTBd.     In  one  bandionig  roynl  ISmo.  vnlame  of  460  pages.  claulT  ptiaUd  on  tniKll  I jp*. 
aloth,  »S  38;  bnlf  bound,  t2  63.     (Note  Rreds.) 
Th(  very  oordia!  roMpllon  with  whioh  this  work  hii  met  •how*  Ihnt  th»  unthor  hw  Hilly  rae- 
!il(i1  Id  bin  HtlernpL  tn  oondniies  within  h  BonTcnienl  campiui  the  euontial  paiDta  of  MirnliB« 
i  prutioDl  medlcins,  lo  u  tn  m»t  Iha  wnnli  not  onlj  or  Ibe  XadeDt,  bat  itliia  or  the  praati- 
mar  who  dMitai  to  naqnaint  hlmistr  with  tbn  reanlti  or  reoeat  ■dianck*  in  medical  HiattM. 
Aa  a  •tnklngljF  lerH,  ruU,  >nd  eompr«hmil>a  riB-  i  nnarly  Ibno  ut  glmllar  maiiial  IhkIj-  bcKjra  IH  tin 
noilleiiJ  admaaand  art,  we  ha»rd  nnlhlnglD  aa/lng  <  Igachlninine!!.  and  ngxeadBC  mDra.    TbtbaMndm 

kind  <iC  Ilia  paat,  and  wUL  alaud  lau  In  Uie  fniare  I  lantla  colleiiKiie,  aid  Iha  bnajr  imetlUoav,  «•  an 
wlilioai  a  tiral.    A  mera  gimatx  wUL.  we  iblak,  lu>  \  ann,  will  And  la  II  Iha  Baaia  g(  aulTtac  miutj  a 

d<i  wa  bal1«a  (harawllt  be  Teuad  iiian^  whn,  allac    barlDigalnei 
Ui*  UMI  <iin«T  ajEaainaUnn,  will  (Ml  Id  pdeafaa  lb    aUufU^a  wtlh 


e  aaeB.— BniM  Jhl  Jimrt^ 


ibookbaftireni  baa  IhlaoDalltv.  and  we    hllsd  |nld«i>.be<lEt  ,i.i...  'jiua 

Dr.  HKHiberBerpeakaontai-'anqnintbilloDBeltDri    elenennnrihe  th >  'ii>~, 

l»ni»keBwrBllhe««orlaBe«8f[wanl|f  Tuawofpri-    p  bens  awaa,  ami  itfi.:  -:„*.« 

eeatfnl  we  bare  aDdontil.  aed  Id  I>I<  atnd^  and  al    did  aianlaallaBot  tUe  idume  )»■  eua>iai4d  «•  tbal 

aaft  anil  aceomiillatiM  tompintoB,  We  tpoik  (bui  nalt  lor  Ihe  wn  or  the  -InJenL  Lkal  Im.  jel  apraand. 
kighlj-  a[  th*  Tolnme,  benvae  II  appniaehea  mart    — Jiaarteiw  Jotlmi  Xtd.  Sdwcaa.  Oct  1M7. 

'^ATSOX  [THOMAS),  JU.  D..  ^c. 

LECTURES    ON    THE     PRINCIPLES    AND    PRACTICE    OF 

PHVSIC.  Delivered  at  King'!  Colleita,  l.uadoD.  A  aev  Atuerican,  from  tbe  tait  rallatd 
an>)  enlarged  Eogliih  edition,  with  Atldilloiu.  b;  U.  pHAXcia  Caxi>i>,  H.  D..  aaUiui  of 
"  A  Practioal  Trcatlw  on  the  IHieaaee  of  Children,"  )k.  With  one  hundred  anil  ajglllj- 
11t«  iiluatratioai  on  wnod.  In  one  very  Inrga  nad  handsoma  volome,  iiii(i«rtal  oetaro.  af 
orer  IIOI)  oloaely  print«l  paget  id  stoall  type;  extra  eloth,  (A  W;  ftronglj  boiukd  it 
leather,  with  railed  bandi,  t'  SO. 
Belirring  Ihiato  be  a  mirk  wliiob  should  II*  oo  the  tnbla  of  aTsry  pbyiieian.  and  bain  the  hasti 
of  arery  (tudant,  OJerj  effnrl  ban  been  iDude  to  eoodense  Iha  mn  unoODl  of  niattr  whioh  it  too- 

la  its  preient  enlarged  form,  tbe  work  conlnini  Ihe  uiatter  of  at  leMt  three  ordiDiry  oetaTe^ 
lendering  it  one  of  the  cheapail  woriii  now  oOared  to  the  AineiiDan  prufeniun,  while  ila  atxhaal- 
oal  (xaoutiun  nakoa  it  an  excacdingly  attrRCtii*  voluina. 

mCKaoR'S  Et.BXBHTSDFMEDICINE;aCDmpea-i     nlloa     From  Iba  eeeoad  Loadoa  •dlOoa.    1*01 

HUIor;  and  Treatment  or  Dl>e»e>.    Smo'dJ  .dl- I  (.^ycijpk'B 'lBCTOKM    0«    TBB    PRIKriFIJI 

Ui»i,  [ailatd.    iTDl,  g.o.  orJ30paga»,eiiraololli.  I      „o  1IBBOD.D1.  Manirtl.  ()■•■•  tiTiun  aaa  B» 

•>  ""'  aiAaoD.     ror  tb*  n.a  or  idtanciid  ><S'l>ata  aed 

WriATTOOIISEnVEATTHE  BEDSIDE  AND  AFTBB       Jailor  praeUHenera.  la  uae  mjatmi  royal  IIml 

aotburlly  ol  tba'ioDilun  aoeiely  fo'lleillaat  Ubier- I 


J>AECLAV  (A.  IP.),  V.  f>. 

A  MANUAL  OF  MEDICAL  DIAGNOSIS;  being  an  Analysis  of  the 

Eigna  and  Symptom!  of  XKaaaaa.     Third  AmaricaD  IVom  tbe  laoand  and  reriaad  Londei 
•clition.     In  one  neat  ootaio  roluma  of  4&I  pngai,  extra  ototh.     fH  &0. 

A  wnrH  of  Imman-e   praolloal   oIlltiT  — L.,Hdnn  I     The  Su.ik  •liunid  he  1(1  l)ie  baailt  oreTafT  praMlfal 
Mai.  Tlmti  and  BaicHt.  I  maa.— i>uM><l  Ved.  Prta. 


PCLLRR  (HESRr  WTLUAil).  M.  D., 

-*■  Phi/iKtan  t"  St.  atorgt't  N'.ip»il.  £o«*.»- 


Phl/iKtan  t"  St.  atorgt't  J 

ON  DISEASES  OF  THK   LUNGS   AND   AIR-PASSAGES.    Their 

Pnthology,  Phyiloal  Diaffnoiia.  Symptomr.  and  TranMiient.     Fnini  Ihe  ervond  anJ  niiwd   , 
Engliib  edition.     In  one  handioma  ooUno  volume  of  about  SOfl  pugat,  exlia  ololb.  f  « 


^rlat,>B4i  rinHuiuiaiiMCi,  JtljlC,  IHT. 


Hknst  0.  Lia'8  Poblioatioks — (Practice  of  Medicine). 


PRACTICAL  TREATISE  ON  THE  PHVSH'AL  EXPLORA- 
TION OP  THE  CBEST  AN»  THE  DIAQSOSIS  07  DISEASES  AFFECTISfl  TUB 
RESPIRATORY  0R6AH8.  SodooiI  and  revijied  eiHtion.  In  on*  handBoma  ooU,ro  TolnniB 
ofMSpKgia,  txtraclotb,  %l  M.     {jH$t  Uiurd.) 


»■  Iba  oma  labjoet.— MiUO  JUlooJ  Prut,  Fab.  9, 

lilhslnnlonbleworli  IwRin  ni,  ve  bin  a  book 
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A  PRACTICAL  TREATISE  ON  THE  PrAGNOSL^,  PATHOLOGlfffl 
AND  TBGATMENT  OF  DISEASES  OP  THE  HEART.     Sacood  re.i»d  auU  enlargaa    ■" 
eililbn.     In  nna  neat  ocUtu  mlnine  o'  Otfi  600  pagmi.  aith  a  plAls. 
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A  PRACTICAL  TREATISE   ON  URINARY  A\D   RENAL  DIS- 


EASES. Inoludiiig  Crinu7  Dcpoiit 
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%i  bO.     {Jut  /»u«/.) 


■agugg.— A«M   Matlail.  Jamal, 


—London  Med.    T.«.'j  '^ 
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CLINICAL   OBSERVATIONS   ON   FUNCTIONAL   NERVOPS 
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BKirn  flS  CONSUMPTION  ;  ITB  EARLT  A! 
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TY0N8  (ROBERT  D.).  K.C.C. 
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nilaiL  ur  dsbtln ;  fur  Mr.  BiiDiKeail  oRgu  Indi  <y 

^unloqno.|10BM.CalI.-  -■     - ■     

lad  Ibia  hedoulD  . 

ni|(*,aad  In'nar  oplDlan  lit  mott  om^M  Ihui  the    ■  rarr  cndnbla  ona.— UrU.  nnd  For,  Stodtct-Ohi^ 
rMaeborlgitti!  — JmVouni,  Jfftl.  SclMCBj,  Jun.'es      "     ■       "  '-  '*" 

IJYZ,/,  (BERKELEY),  ' 

ON  SYPUILIS  AND  LOCAL  CONTAGIOrS  DISORDERS.     T^l 

one  hiudfome  ustavo  roluina  :  extrn  cloth,  (3  25,     (Jail  Jimtd-i 
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ITbnry  C.  Lea's  Publioatiouh — (IHseaaea  ofthx  Skin). 
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-^riLSOS  [ERASMUS).  F.H.S.. 

ON  DISEASES  OF  THE  SKIX.    With  Illustrations  on  wood.   S«t. 

enlb  Aiiierb»i>,  frum  ihe  liitb  and  enlarged  English  edition.     In  on*  Urge  ocUtO  Tolm 
of  over  600  pKga).  $i.     [Jml  Iniint.) 

A  SKUIES  OF  PLATES  ILLrSTRATINO  "WILSON  ON  DIS- 
EASES OF  THE  8KrN:"ooniiitingntl«enljbMiilirn1ljMecnti'd  pUUt.  of  «Meb  Ite- 
trm  lire  ciquiailflj  colored,  preaenling  tbe  NortaftI  Analam;  aoi]  Pntholiiftr  at  (be  8Uii 
end  erahracing  auirurftt*  ntH^iWDUtioiii  of  nbont  one  bundred  luiMiet  of  <1»M*,  noil  rf 
(hfni  the  site  of  Dfttore.     Price,  in  extra  oloth,  Sb  iO. 

Alio,  tbe  Text  ud  Plates,  bound  la  one  hudiDme  rolume.     Eitn  elolh,  $10. 
From  lAi  Prrfaa  to  thi  SixlK  E«glu\  Ediiieit. 
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blob  il  bat  ucqalred  u  a  »tan<lBrd  Mod  elutinl 
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1*1  MlaDCa  In  nrhieh  hf  ' "- 

WriUa^  ita  chBrHtarii 

3^  nu'l  libonuni'i 

«cai>a)UD>  •rliaD  miDf  tru(l«i  no  lbs  »iuo  •abJacK 
irill  Hllarl;  fall  la  bolp  el— ^oiton  itvl.  and  Surg 
ftMr-LOi,  April  au,  laiW,  

^MITH  [EUSTACE).  M.  D.. 

Phj/tieian  tf*  Ihi  Norihwr^  F^frndon  Frtr  Di*jtttiviry  for 

PRACTICAL  THEATISE  ON   THE  WASTINU   DISEASES  0^1 
IHPANCr  AMD  CUILDUOOU.     I  to).  8i'o.,pp.  105,  eslrft  olotb.  Si  SI).     { J»i  Jfw/y,  T 

^WEES  {WILLIAM  P.).  M.D.. 

Loll  PraftHar  0/  *(d"tftrv.*".. '»  <*■  PnliwrrHp  'iT  Pfriinprf-nfo.  «e. 

.  TREATISE   ON   TUE   PHYSICAL  AND  .MEDICAL   TRKAT 

KENT  OF  CUIU)tlEN.     Elevanth  aditiuD,  wilh  Iba  Bulbar'e  loot  uu^uv 
M  dcUtd  TAlnm*  ol  ft48p«gai.    (S  80. 
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HKtniT  C.  Lka'8  Pcblicattons — (Diseases  of  Women). 


^M  fritOMASIT.OAILLARP).ArO.. 

^M  A  PRACTICAL  TURATISE  0\  THB  DrSBASRS  OF  WOMEX. 

^^M  P>S»>  "i'l>  ^35  ilJuttialiaoi,  ei(r«  o]o(b.  t&;  hntlirr.  {A.      [iVvw  RboJs.) 

^^1  From  thi  Prtfaa  ta  ikt  StMnil  E4inon. 

^^H  Id  «  asirncs  la  rapUl)'  pto%JVtfnt  m  thnt  of  uifldiaiDc,  I  fan  prnfeinian  hao  rigUl  la  pipscl  IhiU. 

^B  'I' 


ipnnd  bjr  Eiring  la  hit  book  whn 

■ipetlenee.  mnliinr  lliuaghl.  a 

^  ■utbor  of  iho  pr*»eiil  volume  li» 

'  ft  gbuiler  on  ChluroAiB.  to  roi 

aelrad,— New  Yobk.  Uarob,  1 

_      .        H-Ilpoceor.ttotk  It  bi 

ap'ia  llin  Hint-,  or  kiodred  anMaaii, 
(h«  •borl  lira*  rrum  U<  tnt,  avpatr 
B<i>r  «]]lioD  l>  called  fur.  reiaUIni,  u 
ftoiB  the  Mlmu.itoii  i.f  ili.  praOuu  1 

la  plijvlalmii  u  It  li 
ar  ihen  ■1««*j  poii 

JIM.  'sei^^r.  JnoT 

Of.lllh.-.r, ;,,■..-! 


aanir«9t«ii  b;  a  eull  for 
ir  of  ii.idiai>i    ■      ■ 
lbs  op  port  an 
uttht  bj-  a,  an 

Wo  regsnl 


no  duriinbla  frum  more  «xMDd>d 
eorroctlun.  Fully  wnoibiD  uf  ibia.  lb* 
lition  of  tha  whole,  ftii'l  b.t  the  nddlluti 
rib?  af  the  fbvur  vilb  wbteb  il  bu  b*is 


»"»r''i.'n«lEe'" 


ga -dill 'ID 


DDV  irldely  kDOVo.  tiai  taan 
'•ofhrnalsiexlMt.-^  CoBb 


flM«l!'' 


:,".y- 


iBlufyau 


■  xflhin 


ti>x(.ba«]i  of  O/muologj.— X  r.  Jful  ffoHUa, 
!7.1MS. 
Tbli  la  B  new  .lal  rarlxed  fdillon  0^>  wsrk  w 


SiindiheDuiDlaD  vsnvaU  Ih 
Xanarf.  Ann.  If  - 

Itiii  M than 


itMloi  ku  \iirifti\y  00 


wo«»n  I.  Ur..,  ■> 
Bui  .,r  those  fthit 


fwdnbK  uA  iborMjlilx  i-nwiltal 


al  ediUsBer  M>  bwk.  thai 


QRUECHILL  (FLEETWOOD).  M.  D..  il.  R.  T.  A. 
ON  THE  DISEASES   OF  WOMEN;   including  those  of  PresUBncr 

ond  Cbildbad.    A  new  American  eiUlian ,  »Ti«td  bj  the  Aalhor.    With  If<i!»  and  Addlt-mil 
bjr  D.  Fbakcis   Oondib.  M.  D.,  author  of  "  A  Pnuliaal  TrtaCiae  i.u  the  UUraja*  uf  Cbil- 
dnn."     With  numerona  iUuitraliuoa.*     In  oDa  large  and  haudeuiBs  oeUra  toluuia  sT  7U 
psgei,  extra  cloth,  14  DO;  leather,  %i  00. 
^r  TUB  SAME  AUTHOR.  

ESSAYS  OX  THE  PUERPERAL  FEYER,  AND  OTHER  DIS- 
EASES PBCDLIAR  TO  WQMEX,  Balxotad  rrnm  tba  urilin;;.-  <-r  Bcillsh  Aolhon  pn>i- 
DDB  Id  the  olose  of  Ihe  Eigbteeulh  OeDlurj.  In  one  neal  uotnvo  Toluma  ol  akoBt  M 
pagai,  aitra  ololb.    |1  &U. 


aadnimo  111  mini  I, 
olDlb,  pp.  2T<t.  •!  BO. 
A8BWKLI,'SPItACT]C. 


HlNBT  C.  Lba'8  PuBllCAXlONfl — (JHseoaea  of  Wovfn). 
'ODOE  <.Jfr>:![  ! 
0>'  HI -I    ■■■-!   -  I 


1/  D. 


•ai/'\fPt 
AR  TO  WOMKN;  iiiclmUng  nisplacemaal 


lull 


.  iif  tbia 


L*  of  131  pages.  Bi 


•dllioi 


nulhir 1 


Af  hii  ciliicrvntion  aii<]  stud;  during  the  It 
thrnorli.     Coi»<dcriiblg  nddilmni  liava  thus  I 
nodiitiid  b;  ka  «ilirgemaDt  in  Iha  aiie  lit  the 
ToJam*. 
Fttim  rsor.  W.  H.  BrrolD.  a/  On  JItuA  Jfidfrol 


mlnrud.  '  N^H 

ilh  Ilia  rafnitf  ' 

njipennincc  of 


u-b>d 


r.  HudK>l>iM»Ul- 


book,*liiiili  !•  by  BA  HHanarn  larfs  one^  lidlTldtd  Imo 
Iwq  (nad  ucUoaa.  lulu  upaik:  ttm.  Ilisl  IroKllijiot 
lbcN*ni>n*iTin)mth1>iDr  Ihn  nlFrgii.  iibiI.  iHnjiiill;. 
nil  vbleli  •jinilia  nC  ike  OHliselcal  IrAlmsDl  ordli- 
BtMcniHili  nt  ihai  nrgaa  n«  la  dUpotvd,  u  a  ddh- 
_  WUaT*r  Ib  (be  A-cqeeoor  of  leaaniiaitlaai  of  ilie 

EST  [CHARLES],  M.D. 


'Licb  hna  elni«eil  lince  lb 
mnile  In  it,  vblth  bnre  bi 
I,  to  iFoid  lasraiuiiig  undulf  Lha  bulk  of  Iha 

Tl«"a!wi'«l*(C'K.a'i7''''u."drJr»°'Md 


1WB  BwriU.— JT,  T.  JMieul  Jhnr 

In  (hia  Bolal  ef  »Joir.  lti»  ln«ll»  of  P»l 
Hodie  wUl  be  lailliptOMbIa  (D  ntorr  Xudaal.^ 

Uoa  of  iriirliiBkaihlii  trill  prodpr  II  donblr  xIh 
— faclAe  J(«J.  and  Swu,  /aKI>a<  Ool.  l»l. 


m 


;'    LKCTFKKS  ON  TOE  DISEASES  OF  WOMEN,    Tlnrrl  AmeriCMl, 

(be  Tbird  Lnndon  aditlan.     In  one  neat  oetnva  VDlama  of  abuDt  iiH  pagBt,  eztrk 

.     $3  I>;  lanther,  (4  Ti.     (JhM  IiiifrJ.) 

The  repiitation  whlGb  Ibii  Toluma  bu  aoquired  no  a  glnixlBrd  book  of  referpnee  in  iir  dapart- 

nelit,  miderf  it  nnl.r  ntcntHTj  l"  my  Ihil  llie  |ire«rDt  edilinn  b*»  reoeircd  n  enrrrul  reririon  at 

the  hHoda  I't  Ihe  nnthor,  reeulling  ill  ft  auDaidersblt  iusrsue  of  »iu.     A  few  nolicei  of  prerioai 

Bdllioninremhjnined. 


A.  a  wrller.  Dr.  WmI  .l-  ■ 

Una  rnil>''l<-  and  penplcnDDO.  iid4  bla  ItattnaBt  ip 

■eadoDlrto  Wirttnii,  ir 

ta  ibe  leiDl  ^r  ibe  I1ia«-*leu',  predne,  rjeanlt*,  >i>d 

Diikad  br  airoo*  cemmOB  hdu.  —  CACsatro  JfsJ. 

LlooTn  .«t1.™..bU;   . 

pn>1lt,bal#adabl«piii.ll..in  -, 

irlileb  irlLl  nol  HilafJ'  Iha  ^ilir 

MMaorhB»1».    Wekoo-DfnooIbetboakoBlMa 

k  1'  »ne  ttial  will  pleaae  (be  t 

Ml  majMlljwbuara 

aaWe«rraawhlBb»bi.(*deHrf<luiDiiDbptwa» 

til  at  be  bat  DDmnliLail  bluurlf 

a'a(»irid.'wfB,i^ 

».Inj.bla  guide. —^.  A.  Xid.-OhlruTg  Mnlnft 

laatDW  an  Ihe  tHiill  of  ua  jmra'  jaUtnl  Inre^ilgi- 

wlih  ibe  eoDOdeal  aunraBH  t 

aaiilr  wrltieD  akalib 
''Tbe't*.u«l«"»J'i; 

nbaaalm  in  bU  penepUnBa,  <ind  Iq^IuI  U  b1>  da- 
InetlODa.— CdufonaK  ianod.  Jan.  ISdl. 

laupparnBionaTary 

We  baTB  lo  nj  of  It,  brlfll)' 

ad  dMidedlr.  IbM  It 

.W»  man  Iha  anibnr  oar  gmlernt  Ihank*  for  the 

Ialb.barf,*n[kiia1ba  lUblert 

a  any  InngDMe,  aad 

Ibal  II  tlanpi  Dr.  Wait  M  I 

Tatiwbif  tAi>°lM"Hda  an  ealogr  na  oarpirl!     Hli 
paphlo  dlcLI.'B  and  inilhfnl  puiate.  Of  dlM»»B  all 

VfagUdlTrrconimniil  hl-tnii 
a<s™  lo.£.^tt«^il  «b., 

ora...[ar1.DblghMl 
ara  lBlB[«>l*d  la  ib- 

bwn  aTldeuof  at  hnciag  b«>D  earefully  reriapd.  auJ 

* _.,...^ 

—Dub.  UeU.  Quar.  Joist. 
'QT  TffE  SMKK  AVTIIOR.  

AN  ENQUIRY  INTO  THR  PATHOLOGICAL  IMPORTANCE 

...  ^^.. .  •..„..  „„  _  .  ^j  DoMpro  volume,  oitra  ulolb.    $1 


ULCER.\TrON  OF  THE  OS  UTERI. 


... 

1 


TlfEia.'^  [CfTARLES  D.).  M.  !>.. 

•ilA.  L-a«  Pm/~ii^-/ OMtlHei.it.  in  Jiffermt  Jfr-ttMl  rvutap*.  PMM.l-lpWn. 

WOMAN:    HER  DISEASES  AND  TIIEIR  REMEDIES.     A  Series 

of  Lwlares  to  his  Ctaae.     Fonrtb  and  Iiii|>rc>vHl  edition.     Ill  nni  bii^e  and  bMHtirall; 
printed  odIato  toIuom  of  over  TUO  pugee,  titra  olutb,  $i  00;  leather,  $a  OD. 
^r  TME  SA.VE  AUTBi'K.  ■  

ON  THE  NATURR,  SIGNS,  AND  TREATMENT  OF  Cnil.PBED 

FEVUR.     In  ■  Seriei  of  Letters  addrefued  to  the  SlndenM  of  hit  Clui.     In  out  bandsums 
outara  volume  of  Ui  pugoB,  extra  olotb.     9Z  UU. 

QIMPSOS  (SIR  JAMES  F.).  M.D. 

CLINICAL  LECTURES  ON  THE  DISEASF.a  OV  ^Ci'NW.'?..  '^VCa. 
vnmsroBiiltaatntiun*.  In  on*  DctalTO  TDloma  sf  orw  b44  f>s**-  ^voq^^^^^b^F^V^"'^' 


Henst  C.  Lba'S  Pcbuoatioetb — {Midvnfery), 


\    flODGE  {BCGH  L.].  M.D., 


^^m    ■'-'  EmirUiuP'^fttwrnfXidal/tTV.*''.i»tl'ttryitK^Hty-fPcnniytva, 

^H       THE   PRINCIPLES  AND   PRACTICE   OF   OBSTETRICS.     Illns- 

^^M  truted  <rilh  Inrgs  tUha|[n)phia  fXulee  ODDtBioiDg  on*  hundred  »d  Gftj-niug  Skuiw  rrnis 

^V  oriipiiKl  rbnlngrnrbi,  ■n4  wflh  numcrimt  woad-cnti.     In  ono  Urgx  ud  bMOtirull;  printxl 

^H  qnaiin  v»luma  uF  S&D  duub1a>aulamngd  p>gu,  itropgl;  boaad  ia  uttk  eluth,  |U.     [LtMlg 

^^L         The  wntk  nr  Dr.  Budg*  Ii  •anallilM  mars  Ihiiii  •  I     Wa  hiTa  (wnintd  Frornwr  Hodn'*  ouik  allt 

^H^    tliIlpl(ipreMBUll»nijth1>B«l1knUrTiuwiilnllit<io.  er«t  Mtl.hellon;   trtij  lupK  1i  diboniud  imd 
^^H    ■HTliiiaiilar  Ofailslrlni;  lll>iinia*lhlBi|Dii>ni  ibio  aiD   hilJr.    Tb*Tl(w>ur  Ibe  ■mliur  mrs  b>nipr>bM<lnt 

^^B  yikdU  «T  nidwirarjF.    Ha  kM  »ln»d  l«  (mbudi 

^^V  tla(UT«laiiaib«irbalainlaaBaKadnlo(OIM*lrie>L  |oni>i-*BDn' of  o 

^^H  AnaUbsmtataiit  It  eanblaad  irllh  unnlr  tod  *a-  — CIifcaiHi  JTad 

^^H  riad  Blelsrial  UlnilnilLou. »  thai  do  tut  at  orlaiilpla 

^^H    ti  lah  nulalad  or  BDaiEpl>liuid.— Jm.  Jfsf.  rtiui,       Horatlna  Dun  w.-  I 

^^V    Bepl.l.lMI.  \-.^,.i,.A,\.., 

^^M        Wa  KboaJd  Ilka  lo  itaalTU  Iha  ».,.,....  ..  .r,..  ,.^.,.  ,    .„„„,.,. 

^H      .ollcawilkontraftrrli^.olb.axeeUBO.floObottbar^fr'^!!."^.'':::::'/.  -r^^ 


boakf.  Tba  eDgtirlBn  iLRd  lllhognpba  b 
tia<iiiurt11;e»ciit«l.  Tha  work  »cun>Dieiii 
Cn  IM  DrltlDilil;,  and  li  la  srarT  war  ■  ma 
abl*  addlCloii  Is  xtiatt  an  lb*  lublMI  at  obn, 
Oaiuula  Ktd.  Journal.  Oct.  ISM 
It  In  ni7  Uria,  pnfBMlr  aad  al<|BB(l]r  Ilia 


«1t"b  tha  ll 

.afSa<«.l.l 


>ab»a  l«0  bUadl7r«ei 
an;  sddraM,  ft**  bM 


I 


iiiidMidcdirii,»i 

■>•■  Spaclmeni  of  tli 
OD  ivoeipl  of  til  oanU  i 

fflANNER  [THOMAS  H.],  M.  D..  ^^ 

ON  THE  SIGNS  AND  DISEASES  OF  PRKf.JfANCY.     Fimt   AmeriMO 

Frnm  the  Secom[  and  Enlarged  Ed j^llflb  EdilUin.     With  faarcolorad  platae  andilluilntlnu 
OD  wuud.     Id  on*  baadaoma  uslavo  vol  uina  of  about  &UD  p«ge>,  cxtrft  olulb,  |t  'ii.     {Jan 

TbiiTeririUurniiKhraTliln*  Iha  verb  haiundargnDa  i  nalpana.  aMfpUlbUtn  lb*  prDlH^loD.     Wa  ■<■»■■ 
!••  adJaJiranIlriiilUprncllear  nln*.  andfncrcHsrd  >  msad  abalalrleal  ■tBdiuli,  raaac  aQd  idd.  u  kaH 


sag  pracIIU 


'^m.  /onr-n.  Jlxil.  Set., 
ibjttiti  Iraalad  of 


*iitii,  isos. 

win  Ik*    _         _ 

■■d  llwamiindvhlBb  lb«*ar*Bwd( .. 

p«ulhlllir«f(<TlDcaBaiUBd>dte'ltwaflhl>(ra1r 
mmrllabla  work  ngal  fca  appaMBt,    We  bar*  got  a 

p™«Bane;,  bai  alwiji  raad; 


niailnantilbaiai 


L(.lrfa 


^iTlllHd 


tuaellna.— A'.  r.'AM.  Xtcnttl,  Utr 

our  rmdiTo  lo  Iha  •nlama  prodund  br  Dr.  Tagner 
Uiat««uudadill«au(a  »urli  Ikai  «■>,  In  lia  oii^lua 


xininf,  Jna.  ISM, 


kwi'J 


barah,  li 


nr  Ibi>  •Ifsi  aad  dlwi 


Iba  llbraiy  «(  oTarj  pneltiUMi— A 
itnrAlHf,  Feb.  IHHR. 
lis  suiniModlnin,  aiirieliad  bf  btofl 
—SI.  LohU  M<id.  SiFMttr,  Flb.1^ 


M^ONTGOMERY  ( IF.  P.),  Jf.  D., 
AN  EXPOSITION  OF  THE  SIGNS  AND  SYMPTOMS  OF  PBEO- 

NAKCV.    With  goiDfi  other  Papara  an  SubjacMoDnDscUd  with  MidKifBr?.    Pnimlbai 
uid  enUrged  Englirh  edllioD.     With  two  aiiialniM  eolored  (ilatHi,  nnd  nanaroiu 
In  one  Tarf  handionia  cMtaro  Toiumt  of  aearl;  ADO  pagai,  axLca  clulb.     |3  IA. 


JLflLLER  (HEXRV).  M.  D., 
PRINCIPLES  AXD  PRACTICE  0"?  OBSTETKIPS,  Ac;  indm 

tba  Traatmant  of  Chronie  iDflaowalion  of  tha  Carvii  and  Bod;  of  lb*  Utvua  aunalilr 
u  a  frwiaent  oaniw  of  Abortion.     Wilb  almnt  nno  hnadrcd  lUaatratluDi  un  iiDod.     In  >• 

Ter;  hmidiiiraeDClavoiolunieot  DvarflUU  t>agu,  adra  cloth.     fS  76. 


BIOBT'8  STSTBM  O 


uruWIFEKT.     Wlib  K.'lu 
ElatD,  lUn  alulb,  -Ut  paiet. 


WKE8-8  COSIPUBllEHSIVl  BTKTSK  "F  BM 

riFERT.    Tirrirtli>dil|.>iL,ir[lhlh>>alt.ot-|1Ii 
i.!.r<>T«iaaal>aad»ri*«laa>.    Itiw»MUr*ta 


Hbnrt  C.  Lea's  P«BUCATtoKa — (Midwifery). 


'EiaS  [CHARLES  D.).  M.D.. 

Lnt^ty Prafmmr of  ObH^rtft,  Ac  .invu  j^m-aon  aitatG'it  t^iiiieffi^  niuiitajMuu 

OBSTETRICS:   THE   SCIENCE   ANP  THE   AKT.     Kifth  edition, 

rirised.     With  ona  Imndied  and  thirty  Uluitrntlona,     In  one  bnutirnllT  printad  (Wtavo 
Toliim*  of  7eO  Urg«  [ntgu.     Extra  doth,  tb  &« ;  UatJiar,  $S  GO.      (J'uA  hiHtd.) 

"j  known  lo°lh"nr™r"''°  "-'"'"---"        „''^^.,..''t.j..-,  , ,  ^.:...   .oJi  " 


Journal,  lalj,  I8B7. 


'■natlBllglblii  iai  »i»ll<iii( 
iL— ftmUtm  ihd.  anil  Surg. 


UealmtiT  niin-ai  hlmHlf-,  bat  lo  th«  nnelltlDner 

e€  ntttcDH      So  work  Ihil  ws  bsT*  met  nlib  lo 
tharonfklT  dalilli  ■tbit>'iI>>k  Ih"  r*1l>  ta  itas  lit  of 


nmclllliiDsr.    Tbfl  ntpldUj  with  whlcb  ll 

:raa  marll     BWldH,  tl  )■  Ibe  prodnclIoD  tt  an  Ana- 

ttj.— St.  Louii  Mvl.  and  a«rg.  Janmat,  Sept.  IW?.' 
Ba  hu  alK  nrtfnllr  eadaiTured  In  bi  mlaaU  ud 


-IMrMl  Jtoetfig  (/ Ji;Ht.  onil  Pharm.,  i 


DAMSBOTHAM  [FRANCIS  H.),  M.D. 

THE  PRINCIPLES   AND    PRACTICE   OF   OBSTETRIC  MEPL 

CINE  AND  SURGERY,  in  raferance  to  Ibe  Pioaeo  ot  Pkrtnrltiun.  A  new  and  enlkrved 
•ditias,  Ihainughlj  reviaed  hj  the  author.  With  addition!  br  W.  V.  Keatiko,  M.  D., 
Profe*»or  of  ObW«tiio».  Ac,  in  Iho  Jofferion  Medical  Coilege,  PhiladBlphla.  In  gne  large 
and  hiDdtomo  impiriiU  ootara  voinme  of  OSO  pages,  ntrongtj  bonnd  in  leather,  nith  raiaed 
bandii  with  ilit^-foar  beHUtiful  plntet.  and  numeroui  wood.cula  in  the  (cat,  Doataining  in 
all  nearlj  IDO  large  and  beuuliTui  flgarei.  (T  DO. 
We  wlJI  oaJy  add  Ibal  Ibe  ilodeal  will  leara  (rnra  i  To  lliii  phjaldia'illbriir;  11  Ir  ludli-peiuble.  wblle 
ball  be  I • ■ ' ■—  ■--- "-'   -- 


I  Dfreren 


ued  bj  iiuae  o1 


iirorlarlHclbef 


urg.  JoH, 


IvJfMt. 


Tk*lUiuini 
too  blghlT  r 


laAeblgbeil  ilrlelJ 
ltd  Surg.  JoumaL 


/IHURCHILL  [FLEETWOOD).  M.D.,  M.R.I.A.  !■ 

ON  THE  TUEORYAND  PRACTICE  OF  MIDWIFERY.    A  n«r' 

Ameriean  from  the  fonrlh  rerued  and  enlarKsH  London  edition.     With  ni.lEn  and  additlaU    4 
by  D,  PRiSPifl  ConDiB,  M.  D..  aothor  of  a  ■■Praclioal  Treatise  on  the  Uueues  of  Chil- 
. „...._.. ^-d  ninety,  fon- 


Tolume  of  nearly  Ida  large  |>ageB.     Extra 

cloth,  S4  1)0;  leather,  %b  OD. 

In  adapting  this  sMndard  fainrite  Co  the  want 

hM  endeaiored  to  iniert  eyerytbing  (hat  bis  eape 

American  stmient,  inclnding  a  large  number  o( 

iUuBlratioDi.     With  the  aauetioa  of  Iheaulhoi, 

he  hbi  added,  In  the  form  of  an  appendix,  some 

KurHi,"  reeentty  billed  by  Dr.  Charchill.  belli-v 

ng  that  Ibe  detnlls  then  pneented  can  hardly 

ner.     The  reeall  of  all  theee  addltiona  1>  that  the 

work  DOW  oontaina  fully  one-half  more  matter  t 

ban  the  last  American  edition,  with  nearly  one. 

the  ute  of  a  amallar  type,  Che  volume  ooulalm 

alinoat  two  hundred  pages  more  than  before. 

ban  beta  added  wbiob  canld  be  well  dlapenwd  wllb. 

leal  etyle  In  wbinh  th«  iiubllxben  baTa  preiented 
bit  idilloa  «r  Cburcblll,  we  can  coDinend  ll  lo  Ibe 

Ihur.iDgblyibs  aulbur  has  geae  etei  tlie  ground,  aad 

pmtMilea  wllb  peal  eordUlilr  aad  pleMBia.— Cjn- 

JecU  ia  aU  ihelr  beariap,  will  nadar  liila  new  nllttog 

Sxi»(l  LanotL 

Few  wnrkf  on  tbln  hnmeb  of  medioal  nelenn  are 

were  elib'ar  o(  iheVmer  edUlml  l\  ibe'dile^  lb" 

•qnal  Is  lU  oetlalnl J  uUDaimod  It,  wbsilieiln  regard 

ippearanee.    So  Irealluon  ub.nirlo.  will,  wbleb  wa 

td  A»aty  »r  pTMlloe.  aud  la  eiae  reMjieci  li  li  lapetliir 

r»p«l  lo  Ibe  amoaal  cif  maMrlal  wibleh  hx  b»n 

galberedfrDmeTeryiuDroe.— SoifoH  Jfed,  oHilfiiirir. 

Iha  vliT>lelaa,  nudeol,  or  lerlurer.  •!!  of  wU»bi  will 

BrU.  Am.  jltiTnsl. 

of  reference  and  -lady  for  Ibe  praellaliig  phyiirlia 

tban  Ibii.    ll  ahuald  adDii  and  earlib  eiery  niedMal 

ilbrirj— OWeadi.  Jfml.  Journal. 

aWAYSE  {JOSEPH  GRIFFITHS).  M.I).. 

*J  Flisiitrran-AtrouclmiT  io  Iht  BrUlth  S'-HTal  JTutpitnl,  , 


H'ttptt'd,  Ae, 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS  COM- 

UENCINQ  HIDWIFEKV  PRACTICE.  From  Ibe  FoDrtb  and  Rtvlii-d  L<indun  Edition, 
wiih  Addition!  by  E.  H.  Uutcuixb.  M.  D,  W^h  lllaitrationi.  U  »M  B«.i.VV»-i.-"i\- 
Biua.    Hxtra  Elolh,  SI  li.    (Jhh  Btadg.) 


Henbt  C.  Lba's  PoBLtO^lONB — (Surgery). 


^^^  ^^          FrofijMr  -/  S'lrgtm  (n  the  Jff^KM.  JTMIm'  CnUi^i  ef  Ffiflidclphla. 

^H  A  SYSTEM  OF  SrRORUYi   Patliologioal,  Dingnostic,  Tlierapentic, 

^^B  tnil  0]wrativii.    TTIni'tratcd  hj  npirBrdi  »r  Thirtten  IIiin'IrHl  Bngnviiigi.    Foartti  tditico, 

^^V  o&rernll;  revised,  nnd  iioproved.    In  twolargs  and  benatifull;  pHnted  ro;«l  dcUvo  Tulumu 

^^M  of  itOO  pagna,  strongly  bound  in  InaChcT,  with  rniimd  b&ndii.     %li  OO. 

^H  Tb«  eontinaod  fsvor,  (bown  b;  the  sihauntlon  of  lucceisive  larg«  tditioDt  a[  thii  gte^X  work, 

^^ft  Briir«  tbat  it  hiu  sn? cuafull j  *appli«il  a  want  felt  bj  Amtrican  pnsljtlunemmd  itndanta.    Thoofk 

^^L  but  ]lltl«  OTer  six  7Ciira  bave  etani»d  riacB  its  Gmt  publitstiDD,  it  hM  almJ;  rcacbxl  its  fmrtk 

^^H  Bditlon,  vhils  the  cue  of  th<  nutiior  in  iU  mision  and  eonectlDii  bii  kepi  it  In  a  concluttljr  iai' 

^^H  proTsd  abapa,     B;  the  ub«  of  a  oIoh,  tbungfa  verj  le^ble  t;pa,  an  uBiunaltj  larga  Muonnt  of 

^^H  matter  ii  eondenied  in  Iti  pugw,  tha  two  TOlunifa  canUtiuiDg  u  much  U  Tanr  or  ttv*  erdiluiy 

^^r  acUvcH.     This,  combined  with  the  mutt  riirefnl  mei^hanlciil  riMution,  unil  iU  teij  dtinibls  bindingi 

^^^  tendenit  nneof  the  chenpeat  works  ncceSjible  to  Iha  iirofeaeion.     Eveiy  an bjeat  proper! jbelongfaj 

^tv  the  domain  oF  lurgerj  ia  treated  in  detail.  *o  that  the  alndent  who  ponenea  thit  work  WiJ  M 

•aid  lo  hBT*  In  it  a  mrglcBl  librarj. 


I 

I 

I 


— fi'otun  JTcIual 


OS  lUi  Inpariani  ptrt  of  msdiel 

an<l  Surffleai  Juuenal.  Hatch  5 

We  haie  eamparal  II  wllh  p 

if»*,  aad  aibafi,  and  we  mo 
laAor,  »ward  II  thn  pr^^UlniD 
l^u  1b  alnwnl  eier^  ilelall,  ic 


RirltlBUUIJ'libManlDglliotiinreeTideiil  theloDgel 
Ill*iipoB  lUe  tMytt  vfuar  IWituj.— Canada  JfEiI. 
Jbunitil,  Seplember,  IBai. 

Tha  ftral  two  edlllona  iirPr«fe»iir  <iri»»'  Sj'iUiii  «l 
■Borwry  iiro  lu  wall  known  to  (he  profe«.loil,  und  no 
lilthir  pTii'd,  Ihal  It  WDUM  ha  Idia  r.'i  n>  lo  •paak  ta 

ELlita  of  thlA  wark.^  OMctiffo  JlaUeal  Jaumai, 
ptenher,  iSHi. 
We  gUJIf  loiioriH  Ilia  faiotabla  ranAirnaBilailon 

we  DHde  whan  n..I1rlna  In  Im  BBBMiBnoa.— fli"C£«ft 
and  FtmlffH  UnHoi-tMlrurgl'Vl  Ittrieie,  pel.  IMS. 

Tha  noileoiuidalewDrk  lha(<ha>  ral.luBad  trsn 
thii  preu  on  thi  aelaan  and  praeUca  of  aotgery.— 
LoHOOH  Lwkeei. 

Thla  sjilani  or  lOigerr  la,  vt  pradlH.  daatlaed  to 


harilr  oi 


tl»Derab.ll  not  aaab  lo  tain  f»r  what  Uiaj  daaUa^ 
Sni,  yranriica  M"!.  Pr»*.  Jan.  1B<>V 

OpBD  11  whara  wa  may.  wa  Had  aound  prmallwl  !a- 
Ritia;it1i)B  tnattfti  la  plaia  laaiaafr     Thu  hnek  u 

rKlaMnriBTfliialtolaaM.— »i»f>ih>r0/.jra.i./'iiliia:, 

A  Klann  at  Iha  work  la  auadast  la  (bow  thai  Ito 

It  ihe  man  aninplala  ■■Bt«»ui  -jI  gur»tT"  biw  »iv 
llaliBd  Id  as;  coanirr  —St.  L^U  MtJ.  and  Jton. 
Jatnnt.  April,  ISB5. 
The  third  opporlutlj  It  now  olltired  dar!ac  eat 


Ih  III*  prn|n»uLihi  an  aaj  Klaan 


Hn.    II  I.  al.o  n  t 
'birrhaaal.l  to  aiubn 


■.—B«.ffatoMid.f'mnnl,Otf  1 
!>iq  of  aurgar^  wMrb  w^  t dink  .i 


-My  laasiiasa.— A.  H.  Mid.  JuumaL 

.     Hoi  oal7  by  tar  Iha  beal  lexl-book  on  the  lubjaal 

hal''uBe  wblcli  win  ba  lOBch  mora  Ihaa  eier  llkal; 
10  ba  reaorted  to  and  ragarded  aa  a  hl^h  aatharli; 

■  Tha  ■work  mnlaliiii  Bieryflilng,  InlnOT  aad  majm 
■opannn  aad  diacnuatic,  iBalndfag  nieoaaratlon  an< 
awmlaalloB.  f  antraal  diieaaas,  and  nwriao  inanlEiD 

or  TUB  SAXB  AaTHOR.  

A  PRACTICAL   TREATISR    OX   THE    DISEASES,  INJURIES, 
ASB  MALFORMATIONS  OF  THE  UKINARY  BLADDER,  THE  PBOSTA TK  OLAMl. 

AND  THE  TBETHRA,     Second  edition,  rm-iafd  »nd  mtreb  enlarged,  with  one  bondivd 
and  alrbtT-fonr  illustralioni-    In  nne  Inrga  mid  isr}  buudeuiue  uotavo  rolunie   uCuter  aikt 
Luluth.     $4  00. 

A   PRACTICAL   TREATISE    ON    FOREIGN    BODIES   IX  THB 

AIR-PASSAGES.      In  one  bandiomo  octBTO  roluma,  oitra  cloth,   wltb  illBrtfMMi 
pp.  4d8.     %i  U. 


Hehby  C.  Lea's  PcBLTCATiOsa — (Surgery). 


PJRICHSE.V  (JOHN), 


I 

">»Vi  I 


THE  SCIENCE  AND  ART  OF  SrRGKRT;  being  n  Troatiso  oa 

gioal  Injuries.  DinaMeR,  nod  0)wrDUDni.  From  th<  Fifth  pnlarK'a  Btid  cvti-luMy  r< 
Lnndon  liditiDO.  Wiih  AildiliuDS  hj  Jufh  AHniiL'UST,  Jr,,  U.  U..  Riir),'coD  lo  th*  Kpii 
Eoipilkl.  lie.      ItlnitTBWd  lij  orsr  rii  bandrwl  Eagnvini;)  on  wowl.     In  one  vtry 

jirinted  pBgfg :  ololh,  $7  SO  ;  liBlhar,  riiead  bnuili.  S8  AD. 

This  Tatame  baviug  enjcjecl  rEpeiled  reritiDni  lit  the  hlndi  af  lb«  nathor  bus  fafun  grunllj 
tnlsTged,  and  th>  prfsaotidjlioii  will  thmberuund  iDrontiiln  at  luut  ant-bxirinnie  mntier  (ban 
th*  lut  AiUHrlcan  imprauiini.  On  tbs  litiet  LoQiIgn  edilion,  juM  Istaed,  ciiwaU]  CBie  hu  been 
b«iIo«?d.  BFnidM  Ihe  piait  mtDUta  atUntian  on  tbe  ntrt  afthf  ikntbnr  In  bring  etrrj  )>cir([un  xf 
U  thornugbl]r  on  a  level  with  th*  eilning  eondilion  of  sciencr.  bs  pallad  lo  his  aid  gcnllfm«li  ut 
dHtlDDliaa  In  Bp■l^ial  depart  ma  nt*.  Thai  acbnpl«T  on  Ibe  Surgery  of  lh«  R;8  nnd  i<s  AiipandBi-es 
bni  b«n  contributed  b;  Mr.  Straathllil :  tbn  laelinn  rlcvdlad  to  (?}'pliill9  hm  htta  reirroDiii'd 
under  tbe  ?u]ieryuloR  of  Mr.  Btrkelii}  IIII1 ;  tho  Bubjeoir  at  Qcnernl  Sargipul  Diaanst'Ei,  inr^hiding 
Pjicmin.  Sutorula.and  Tumon,  bnce  been  r<v)»il  bv  Mr.  Alexnndar  Bruce;  and  olhvr  i>r»1^>»i«niil 
men  oremlDrocD  bavaaiiiitlad  in  iilhcr  brnnabaa,  Tbe  nurk  umy  tbns  be  regnrdi'd  .n«  emhodjing 
A  omplete  nnd  oompreheufire  lien  of  Lbe  most  advantBd  cuDdiiion  of  llridBb  surtEur}- ;  nliils 
BDob  omlagions  of  pcoeticBl  detatU  in  Atnurioaii  surgery  as  were  (bund  hnvg  bsan  inp^ied  b;  tbe 
•liilar,  Dr.  Aghbnnt. 

Thai  com p] ale  in  arer;  reipeot.  tbnrougbly  lllDStrated,  nndesotninlag  In  onebanntll^ill;  printed 

Talame  tbe  mnlter  of  (wo  or  rbrea  ordinsry  ocCsvoa,  it  it  prefenled  at  A  yriea  nhiob  lenileri  it 

oneoftbecheapert  workanowBoceHlble  to  theprofBMinn.     A  ooniinuimaeot  th«  Y«fy  renmrknW* 

fBvor  wbicb  <l  hu  Lbiu  bt  enjoyed  i>  Iberefore  cDufidenlly  expected. 

The  hl(h  pnidllaii  nrhfnb  Mr.  BrtobMB'i  Science  nail    tUu»  anMghlfB'il  ■«r«i<'mii  of  Ihn  rrawil  Hxr.'ii^a 

iBlblasoBuirT.liulon  ths  CduiI aeni  mil  luAmune^  gny  •"  unty  o  porilui  of  ihul  kui<>rlFiV  vlilcli  a 
■lB>iKtl<Bili<?UeiHk4ir(barBt1«*g>.  ealliB>i|i|»»r-  ""f-a  thualj  puwi-,-«rUMft  ili4iail  Jutmnl, 
M«*  sf  a  nev  edliioa,  tti  Ui>  !*«»  anauDiicruBeQi.    Ju.  -i,  liXi. 

nu  ■■bvr«tileb(Bcb  Bvork  nqntnii  la  nriler  In  bo    irbn  Bm  inukln^  lu  UfinBlnlauiio  I 
«iB*»Br»pnii»BlBHisof  Uieaxl«lini«al«of •nrgleal    -^hllgl  iIiiim  wIio  Iibvp  f.iaiid  II 


doB  Lunat,  Jan.  ii. 


»r  TBS  SAtlB  AOrnoR.     (/i»tAn>«l.) 

ON   RAILWAY.   AND   OTHER    IN-JURIES   OP   THE    NERVOUS] 

SYSTEM.     In  small  ooIhto  volume.     Eitrn  clutb,  SI  00.  ~^ 

TiflLLER  [JAMES).  —-  — 

■***-  Lale  er<if"miT  «/ Surgtry  In  thi  Bnlirriilg  a/  Edin^rffh,  *c. 

PRINCIPLES  OP  SURGERY.     FouiHi  American,  from  the  tiiird  and 

fyiftil  Edinburgh  editioo.  In  one  Inr;:*  aiir]  very  bonuliful  volnma  of  7O0  pBgai,  with 
two  hundred  aud  forty  illustratiuni  on  wood,  sitm  olcth.     t^  7t. 

or  THS  BAME  AVraoR.  

THE   PRACTICE'  OP  STJRRRUT.    Fnnrth  Atocriean,  from  the  last 

Edinburgh  edition.  Berlsed  by  the  Aiuertfnn  B.lilor.  IflnslraUd  by  Ihrpe  hnndred  ind 
linty-fiiur  eugravingj  on  wood.  In  one  large  ootavu  rolnme  of  nonrlj  TIIO  pogef,  extra 
elotb.     13  n. 


.iliow 
■la*. 

% 


1  elull/  Luw  lu 


jyiRRIE  (  WILLIAM).  F.  R.  S.  E.. 


THE  PRINCIPLES  AND  PRACTICE  OF  SURGERr.    Edited  by 

' *■' M.  1).,  Prnfoiinr  of  Burgory  in  the  PennB.  Medicil  Collfgr,  Surgeon  In  the 

loipital.  ko.     In  on*  lery  bnndiome  oolaro  volume  of  7d(i  pBgee.  wiib  31* 


'ARGENT  (F.  W.).  M.D. 


ON  DANDAOING  AND  OTHER  OPERATIONS  OF  MINOR  ST7R- 

QERV.     New  edition,  with  an  additional  ob&pter  on  Military  Snigeiy.     OaahDodeome royal 

Ilmii.  volnme,  of  nearly  41)0  pngei,  with  1H4  wood-cuM      Kitra  ololh,  (1  lb. 

Bxceeillfr^ly  nonrnuleul  bhiI  vvjuubla  Iri  kIL  metfi-  |      W<»  coriLiMllj  commdBrl  IhlsTolomp  tit  Pne  vlilcb 

bera  of  Iho  i>rii/«BcLUD-  — (7A'aayr>  Mrtiii^l  Exiimttief,  1  tlii^  medLcnl  tiadeTic  BbOBliI  uobl  pIomIt  *EBdr  ;'di|id 

■Uy.  IWS.  IW  H-  .Dtgaui.  IB  prBCIlce.ll  mn.t  pror<.  li»<ino>l5%., 

-  ■    t  Minor  SargerT  we  b.ve  [  ■?*  o"  "W  P"""!  irblcb  be  D.y  hue  IttrjOdeB.— ' 

inwl.  "    '     '  i  Brit.  Am.  Journal,  tiiLj.  t»>i. 


B./«l<> 


i 


Henrt  C.  Lea's  Publications — (Surgery). 


jyRUJTT  {ROBEET).  M.R.C.S..  Jc. 


All 


THE  PRIXCIPLES  AND  PRACTICE  OF  MODERN  STJROKRV. 

A  ne*  nnd  revficd  Aintricnn.  from  the  eluhth  «n]*rgeil  (.nd  Improvtil  Loadon  editJvD.   Hint- 
tratsd  i*itb  tour  htiiidr«l  and  Ihirtj-twu  wi>cKl-»Dgr>>viDgs.    In  one  tirj  hsnilsom*  Mlam 

I,  of  aenrlj  700  tar^e  uid  clunl j  printed  ]»et».    Eitn  ololh,  (i  OD ;  leather,  ti  M. 

*iirglcml  tlndful  or  rmcllIIOBcr  ouold    lheor»l!nil  inrglnil  r.pluluin.  nn  worti  Ihu  n  •»•■ 

1  Qvarltrly  Joiimnl.  I  B«»enl  MqUKinlod  1l(ll^ 


■ord)  ■! 


HT«n  liDBdred  pngu, 


Iwfa  eiwDined  II 


book,  thonch  loolilnliii  onl  r  «< 
mgOH,  iHjfL  (b«  prlurlpEi-k  find 


BB  anlirfwl  (nd  Improrpl.  II  will 
"■re  IrvHlt^    Knd  no'vliuLrlv  Kbd    B^^7- — Oihtrt^txt  Rn.  tff  Jtfed-  im</  Svr 

(or,  In  ttanK  d»y»  of  •oiItb  cotnpellilua.  »i— ' '    •' '•—•  -•-' —      ■" — ■-■—  ~^->.— ■  .. 

Hwir  ibow  U  M  poiHU  auiri  •npertorii; 
Bill"  IDoroiigaij,  ■ 


aL^OharUaiwi  Jr«rf>f(ij  Jnnti 


.ub),dV 
)f  b8in( 


b   111  la 


a  procedui 


Jetirnal •t/Mid.  Sttntef.  'XrMfm'sai,.  ^  . 

X  (utde  Is  '  and  m*  fonhei  eiiioirinm  frun  u. — jV<uAi 
;  tbe  Uleit   Jaamai. 


I^'7> 


fJAiflLTO!^  (FRANK  H.),  M.D., 

A  PRACTICAL  TRKATISE    ON   FRACTURES  AND   DISLOCA- 
TIONS.    Third  edition,  Ihoronghlj  nmind.     In  one  Iwg*  Rnd  h      " 
of  7T7  pagei.  with  SS4  lUuitratloDii,  estTB  olotb,  tG  7S.      (J^     -  ' 


lb*  BBcitm 


I 


IV'd.  Sefeniiu.  Jun,  1897, 


'VjMnu(,Ju  IW. 


flURLING  {T.B.).  F.R.S.. 

A  PRACTICAL   TREATISE    ON    DISEASES    OF    THE    TESTIS, 
SPERUAIIC  CORD.  AND  BCROTCM.    Staond  Ameriqaii.  !jom  thr  txtnoA  >Dd  ulirpl 

tbni.     pp.  410.     %2  00.  

BRUDIE'S  CLIMCAL    LECTURES   ON    EITROEKY.  i  UIBSDH'S   1HSTITCTES  AND  PRACTICB  OT  SCI- 


IblKr-'^Br  plAWa.    In  I 


bkEdL  ••  «•. 


COOPKR'a  LKCTDRKS  ON  THE  PBIKCIPLEB  A 
e,  •urn  clolb,  of  TM  piggi.    io.  OD. 


ASffTON  {T.  J.) 
ON  THE   DISEASES,  INJURIES,  AND  MALFORMATIONS 

THE  RECTUM  AND  ANUS;  wlLh  wtnurkpon  Hnbiluai  ConilipMion.    SwnnJ  am 
i^m  the  rDnrlh  and  enlarged  Lnndon  HlJtian.     With  handBoni*  lllHitntiDBt.     Is  M«  viQ 
bMOtifallf  printed  ooUto  Tolnme  of  about  300  page*.     $S  26.     I  JhM  Jin      ' 


f.elr«W    |l 
dA«4H 


HXTiST  C.  Lea '8  PoBLiOATTOwa — (Surgery). 


^^FeLLS  {J.  SOELBERG). 

'  "  Frn/tltnr  ■>/  OpU>«ilmahgy  In  Klvg't  niltrgt  Un^tlal, 

X   TRKATISK   ON    DISEASES   OF   THE   EYE.     First  American  I 

Erlliina,  witb  oitaici'ini :  Ulu<lral«J  irUb  21A  eDflraTJngi  dd  woud,  &ad  >i 

fcIrlgclh•^  wllb  nt(ctioD«  from  the  Teit-i jpH  of  Jnegrr  nnd  Snellen.     I  .     .  „        .  _  , 

{jH,t  Heady  I 
ock  hv  long  been  winling  vtbloh  i<boa1d  reprennt  odeqnnlfly  and  oampleMlj  t) 
or  Briliffa  OptalbnIuiolDe;.  inH  Ibia  nonl  it  baa  been  tbe  aim  ofMr.  Wetit  lu  lapflr-     Tb*  1 
ble  rFcepIion  of  fait  ralune  by  the  medical  preai  ii  a  guurenlee  tbut  he  hu  tuco»d«<l  i^ 

roDder  it  ia  everj  way  «uUed  to  Ihe  iriint>  or  Ihe  Amerionn  praetllionet.     Soch  n 

HMmed  deilnblg  havs  bren  inlroduced  by  itae  ediUrt'.  Dr.  I.  Hioia  Ilajrf,  and  tin 
lllattrallnni  bat  bern  tnort  Iban  doublsd.    Tbn  imiwrtune*  nf  test  lypes  n*  an  aid  to  diagnoili    1 
ia  >o  nnlTerHUy  nnkaoHledged  at  Ibe  pre»nt  day  tbat  it  leemed  ruential  to  tbs  soaiplet*D*ta  vT 
tbeworkliiHt  Ibiyabunld  be  added,  and  a :•  Ibe  aulbor  recnmniendB  thease  oftbDEe  bothorJaeget 
and  ef  Snellen  for  different  pnrpose^eeleotiaui  hive  been  made  from  each,  lO  Ibat  the  praolltiooaf, 

ly  hare  nt  command  all  (be  aHietac  •" ...     -  .3 

nerit  the  eanHdenea  of  tbe  A 


nenllr  readable. 


la  EofllakV 


UHlUh  aB4  ForBl.B  BcliiHl.uf  Opniharmii^o^  '■"  TMM 


—aliHgalB  Med.  Journal.  May,  1. 


'OrNJJEE  {JOSEPff),  F.B.S., 

Aiaiil  aurffem  to  and  litetuniT  on  Svrt''V  "t  St.  tfam't  Boipaat, 

E  DISEASES  OF  THE  EAR:  their  Nature,  Diagnosis,  and  Treat-  ■ 

~rith  one  hundred  en^arings  nn  wochI.     fieaond  American  edition.     In  on*  r 
ily  printed  octaTO  yalume  of  UO  pagM;  extra  olotb,  S^. 


b  Ib-Kobjeii 


nepaet  to  ^t  placed  Telly  vt 


n  Mtdiail  Balao. 


Mmni  all  Id  »Q— i.  an  -irCjlnal  wurTi,  irtl'l  irrlrlcSy  . 
phllwipblciillj  elafaiiraled.  and  bappll;  llltialraliiil     ' 


T  A  UEESCE  {JOHN  Z.),  F.  R.  C.  S., 

■^-^  EdUar  iifllu  OphthalntU  Serial}.  »c. 

A  HANDY-BOOK  OF   OPHTHALMIC   SURGERY,  for  the  nee 

Practltlooera,     Second  Edition,  reviaed  and  enlarged.     With  nomerou  iUaitiMiona. 
one  Tery  hsndtume  ootaTo  Toinme.     [Ntarly  Etadg.) 
Hn  hMk  an  nnh  thai  rule  inrgary  waa  more  aeednd,       Hal  ealy,  aa  lla  nedeat  1111a  anggeala,  a  "Hasdy- 
Hdrii  of  pnrf-cllon.    II  cpllo-    ire]I-diBe«l«a  rlmntt  of  all  Ihal  la  of  pmcllnl  valoe 


Dv4l|pied,  a 


ngblm  the  nurelnponaatr — '"' 

ilTlDba  UlliehaDdaorei 
— OuUin  Hat.  Prat  and  Of 


:?.£.: 


«■«■«   Tnr*  JffdlOil  JoUTtud.  S«- 


TblaiDbjecl  the  ailbora  hBTe  aaeompl 
highly  sailafaciorx  manner,  aod  we  lin.i 
we  oio  mere  Wghfj  recommrdd  lo  Ih.  "h 


upplled.^^m.  /Dumot  Jhd,  HeltHea 

TAWSO.V  {GEORGE].  F.  R.  C.S.  Engi, 
INJURIES  OF  THE  EYE,  ORBIT,  AND  EYELIDS:  their  Immft-l 

dials   and  Remote  EffeclB.      With  abnul  one  bondred  illnstiBtlDna.      In  one  ntj  haslrf 

gome  oetaTO  TolDme,  eilm  «lotb,  $3  61).     {Nolo  Remly.) 

Thlf  work  oill  be  fonnd  rminrntly  Btled  Tor  tbe  general  prats tltiooer.     In  caeea  of  ftuctlonal 

or  alriHlaral  dueiuBa  of  tbe  eye,  (he  phyiicion  who  hat  nul  made  upbthalmio  anrKery  a  (prcial 

ttndy  can,  In  mnat  iniUincef.  refer  a  patient  to  lome  competent  practitioner.     Oesea  of  injury, 


Hbsbt  C.  Lsa'B  PuBLlOATlONB — (Surgery). 


TlTAtES  {PHILIP  S.),  M.  D..  Surgeon  O.S.X. 


MKCHANICAL  THKRAPETTTICS:  a  Prattical  Trpatise  on  Surgical 

Afpnrntus,   Ap^iliui<>Bi,  Hpd  Eltmtnliir;  Opcrfllioni:    eii)briicip|r  Hmor  Burfxrj^  B>|]<L- 
•^Qg,  Orthui'nixr,  mid  the  Ircatoiant  of  FrtKluru  aod  bluloeDllont.     With  nix  knsJirJ 
uid  ft)rl:)'lwo  illanlrnlinnt  on  wnod.     In  one  lugs  and  handiniiia  dcUto  vuluua  a(  ftboal 
TOO  p>g«:  axtrs  elolb.  $S  lh\  l«nlher,  Sd  Tf.     {Jnit  Uiliid.) 
ANkvbI  McdiCftl  BanrddlrM?tedtaa»iii<naandie|Wrt  apoo  ^ainaritaof  IhiiTolaina,  aflcUIlT 

(aon ;"  and  iw  adoption  for  nta  in  boib  tlit  hxmj  md  Nntj  of  lta>  Unitvd  SIkIm  u  (afltokfti 
gauHWa  of  It!  nditptatiiin  to  lb«  oseda  of  aTcrj-da  j  praetios. 
Tbetllla  of  Iti1)bii>>k  irlll  gire  ■  renwonbty  gond    Ukr  chnrgs  of  surglnl  mmi.  nudtr  «*tWBnM»w> 

UadhvftaiinriilpmKiiliiriUrfil,    Nuoiewlia  un-  \~Fai'tJle  Mltii.  and  S«it,  j„„ri,„l.  Ihi,  l^'^v 
«>twku  ar-  - '■ ' 


klltMSU 


aBTworln 
nUllIf  aad 


rUt  kfnd  ItiL  can  coropeu  irlib  II  Id  nal 
BlUlIf  aad  tixUDBivs  ^iplBblLli},    Dr.  Wtlu  per- 

DTbln  In  ae  pnio)«».acd  Id  [bsw.irlibffai*  fl>  fau 
bridcsd  Star  a  tttj  wide  gap  vblcli  haiiiwiift  liare- 
UAin  aiUMd  balVfeo  Ibe  llrtt  mdlmeDli  of  ■nrin'r 
aad  pnaElaal  larfarj  praper.  Ha  luu  aiapbatloiUir 
**"'>  1uasouipKlci»lT>ir«rk  fgrlhaiHgiiuer:  aail 
1  wa  tay  of  hli  UborB.  Ihul  in  limit  paTdcalu 
re  Ihay  Inre  aslblag  In  ba  dwilrad,  wa  men  a 

^•a  •padaUT  cLomerDad.    Is  nnclDiloD,  we  wonlll 
•lata,  U  Iba  rink  , or  cBiunttaa,  Ibal  Ibli  In  ibt  umi 

lir  ihc  b«l  Iliat  ns  be  )tla«d  la  (bn  bands  or  ihc  ain- 

Duafal  thai  »a  be  Dused  foe  iDob  nenenl  piactlltou- 

ai'f  anailanallT  lubla  V  mat  aDtiloal  cooei!— 3^  T. 


l«-llr«euiDDiBnJ.-i 


Tha  (llle  of  tbe  ain*. 


;-;:„-■  ii:,i^^'X 


DIGBLOW  {HENRV  J.}.  M.D., 

PT'./tunT  -if  Sargtry  fn  (hi  M-umirltiu^U  .Vfd.  fM'/|M. 

ON   TIIK   MECHANISM   OF    DISLOCATION  AND  FRACTrilE 

OF  THE  Flip.     With  Iba  Rodaalion  of  tb«  Di'loullinn  by  the  PluiaD  Mrllud.    Vitb 
DUiDeriDi  orlgiaal  llliulnilioii>>      Id  ess  tarf  hnudiODa  octavo  vulauia.     Cluth.     SIM- 

The  rapatallon  of  the  anthor  and  tb*  imiiorUnea  of  Ibe  nI^kI  csonot  fail  la  altiMtlstft 
Totunia  the  attBDtlun  which  It  daierrea. 

mnOifPSON [SIR  HENRY), 

'*  li"rgr'>.,  ,in,l  l-f\friuir  0/ OUaleul  Sur(/eri/iB  Unlvtritly  OoHti/r  BiitplUil, 

LECTURES  ON  DISEASES  OF  THE  URINARY  ORGANS,  TTItt 

i]lUJtmU<,nx  UD  wootl.     In  ana  dfbE  octaTn  TolBma.  extra  oliiih.     %1  IS.     |AW  SmA.) 

•Iracilva  wlihuiii  b>ii«  itdluai.  aod  •ln)>l*  wlihani 
balsf  dlfuaa ;  tad  ilfT-liitlndi  nikaT  of  IboH  pno 


I 


Jo<0>y.al.  April,  ISfiO. 

nr  TBH  SAKE  AUTHOR,    [frmrliiltiadv) 

OX  THE  PATIIOLOOY  AND  TREATMENT  OF  STRICTURE  OF 
TBE  TRETllRA  Afl*  URI^IARY  FISTUL£.    With  plntai  nnd  Hood-rul*.    TnmO- 

1  Englieb  adition.    In  UDavery  hamJaoiua  (Wlatatulam«,cim(Mk,tlt* 


Thu  olaMitial  woik  hM  ao  lonr  been  rHo| 
JMla  that  It  ihould  be  raiidan-J  ai^oot'iMo 
advantage  of  a  rarbinn  iit  tbe  hundi     '" 
hit  JatMt  ri«w<  and  Co  ba  on     Uvsl 


.Rniied 


>rd  anlhorily  on  1l>  j<nii)«>(ac  nV 

D  niiiEriusn  protiaiiiin.  llavin|;  eiyiQTd  Aa 
«lili>n  njBW  month!).  iiwjIIWruind  to  |nM> 
rdenl  n  lviiui;ti  of  lorgloal  icirne*. 
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rPAYLOR  (ALFRED  S.),  M.D.. 

^  Lecturer  on  -Y*d.  Juriap.  and  OhemUitry  in  Guy's  B^iApttat. 

MEDICAL   JUKLSPRUDEXCE.     Sixth   American,  from   the   eighth 

and  revised  London  edition.     With  Notes  nnd  References  to  American  PecisJion?,  by  Cle- 
ment B.  Penrose,  of  the  Philadelphia  Bar.     In  one  large  octavo  volume  of  776  pagea, 
extra  cloth,  $4  50  ;  leather,  $5  50.      {Jnst  Issued.) 
Considerable  additions  have  been  made  bj  the  editor  to  this  edition,  comprising  some  important 
lections  from  the  author's  larger  work,  *'  The  Principles  nnd  Practice  of  Medical  Jurisprudence,*' 
as  well  08  references  to  American  law  and  practice.     The  notes  of  the  former  editoc,  Dr.  Harts- 
home,  have  likewise  been  retained,  and  the  whole  is  presented  as  fully  worthy  to  ronintain  the 
distinguished  position  which  the  work  has  acquired  as  a  leading  text-book  and  authority  on  the 
subject. 


A  new  edition  of  a  work  acknowledge  as  a  staad- 
ard  authority  everywhere  within  the  range  of  the 
English  language.  Considering  the  new  matter  intro- 
duced, on  tricbiniaAis  and  other  labjects,  and  the 
plate«  repreKenting  the  crystHlM of  polAonn,  etc  ,  it  may 


emergency  for  its  UKe.  To  those  who  are  not  (he  for- 
tunate puKse^Mont  of  a  reliable,  readable,  interesting, 
and  thiirougbly  pracrical  work  upon  the  Kubject,  we 
wonld  earnestly  recommend  thin,  a»  forming  the  bent 
groundwork  for  all  their  future  HtudieH  of  the  more 


nirly  bo  regarded  as  the  movt  compact,  oomprebeu-    elaborate  treatises. — New  York  M&itcal  Record^  Feb. 

•Ive,  and  practical  work  on  medical  juriitprudence  i  Ifi,  IStil. 

which  has  isHued  from  the  preas,  and  the  one  best  |      Tbe  present  edition  of  thin  valuable  manual  is  a 

£Lu**tc"//'"  ®'*'*""''^"^^  ^^'  ^^^  ^^^'  '^^^^^^    rreat  improvement  on  those  which  have  preceded  it 

Some  admirable  iuKtruction  on  the  itnbject of  evidence 


Feb.  1S67. 

The  sixth  edition  of  this  popular  work  comes  to  us 
Itt  charge  of  a  new  editor,  Mr.  PenroHe,  of  tbe  Phila- 
delphia bar,  who  ban  done  ranch  to  render  It  nsefal, 
not  onlv  to  the  medical  practitioners  of  this  country, 
but  to  tho»e  of  bl8  own  profension  Wisely  retaining 
the  references  of  tlie  former  Americsn  editor,  Dr 
Hartshorne,  he  has  added  many  valnsble  notes  of  his 
own.  Tbe  rcpulatiuD  of  Dr.  Taylor's  work  is  so  well 
established,  that  It  needs  no  recommendation.  He  is 
ttow  the  highest  living  authority  on  ail  matters  con- 
nected with  forentiic  medicine,  and  every  successive 
edition  of  his  valuable  work  gives  fresh  assurance  to 
his  many  admirers  that  he  will  continue  to  maintain 
bis  well-earned  position.    So  one  should,  in  ftict.  be 


and.  tbe  duties  and  responsibilities  of  medical  wit- 
nesses has  been  added  by  the  distingninhed  author, 
and  some  fifty  cuts,  illustrating  chiefly  the  crystalline 
forms  and  microHCopic  structure  of  substances  used 
as  poiHons  inserted.  The  American  editor  has  also 
introduced  several  chapters  from  Dr.  Tuylor's  larger 
work,  "Tbe  Principles  and  Practice  of  Medical  Juris- 
pradence,*'  relating  to  Irichiniaais,  sexual  malforma- 
tion, insanity  an  affecting  civil  responsibility,  snioidal 
mania,  and  life  ini«urauce,  &c.,  which  add  considerably 
to  its  value.  Besides  this,  he  has  introduced  nume- 
rous references  to  cases  wlilch  have  occurred  In  this 
country.  It  makes  thus  by  far  the  best  guide-book 
in  this  department  of  medicine  for  studeuta  and  the 


without  a  text-bouk  on  the  subject,  as  he  does  not  .  general  practitioner  in  our  language. — Botton  Mid» 
know  but  that  his  next  case  may  create  for  him  an    arui  Snrg.  Journal,  Dec.  27,  18(^9. 


yriNSLOW  (FORBES),  M.D,.  D.CL..  ^c. 

ON  OBSCURE  DISEASES  OF  THE  BRAIX  AND  DISORDERS 

OP  THE  MIND;  their  incipient  Symptoms,  Pathology,  Diagnosis,  Treatment,  and  Pro- 
phylaxis. Second  American,  from  the  third  and  revised  English  edition.  In  one  handsome 
octavo  volume  of  nearly  600  pages,  extra  cloth.     $4  26.     {Jutt  Issued.) 

Of  the  mei-its  of  Dr.  Winslow's  treatise  tbe  profes- ,  thereby  undertaken  respoasibilitles  in  which  the 
sAon  has  Biiflicientlv  Judged.  It  has  taken  its  plaee  in  ;  welfare  and  happiness  of  individuals  and  families 
tbe  front  rank  of  the  works  upon  the  special  depart-  are  largely  involved.  We  shall  therefore  close  Ibis 
meat  of  practical  medicine  to  which  it  penains. —  brief  and  necessarily  very  Imperfect  notice  of  Dr. 
Cincinnati  Journal  of  MMictmt,  March,  186tf.  j  Wiuslow's  great  and  olaseioal  work  by  expressing 

It  Is  an  interesting  volume  that  will  amply  repay  :  **"^  conviction  that  it  is  long  slace  so  important  and 
for  a  careful  peruMal  by  all  Intelligent  readers.—  i  beautifully  written  a  volume  has  issued  from  the 
Chicago  Med.  Examiner  Feb.  1866.  British  medical  press.— iHi*«n  Medical  Press. 

A  work  which,  like  the  present,  will  largely  aid  '  ^^  is  the  most  interesting  as  well  as  valuable  book 
the  practitioner  in  recognizing  and  arresting  the  first  '''**  ^®  *»*^*  ''®®**  ^'^^  *  ^^^8  time-  It  i»  truly  fiisel- 
Insidious  advances  of  cerebral  and  mental  disease.  Is  j  nating— .iw.  Jour.  Med.  Sciences. 
one  of  Immense  practical  value,  and  demands  earnest  |  Dr.  Winslow's  work  will  undoubtedly  occupy  an 
attention  and  diligent  study  on  the  part  of  all  who  ;  unique  position  in  tbe  medico-p!<ychological  litera- 
have  embraced  the  medical  profesaion,  and  have  ,  ture  of  this  country. — London  Mtd.  Review* 

EA  (HENRY  C.) 
SUPERSTITION    AND    FORCE:    ESS  VYS    ON    THE   WAGER  OP 

LAW,  THE  iWAQER  OF  BATTLE,  THE  QRD$)AL,  AND  TORTURE.     In  one  hand- 
some volume  royal  12mo.,  of  406  pages ;  extra  oloth,  $2  60. 
The  copious  collection  of  facts  by  which  Mr.  Lea  has  '  a  humor  so  fine  snd  good,  thai  he  makes  us  regret  It 


L 


illustrated  his  subject  shows  In  the  fullest  manner  the 
eonatant  conflict  and  varying  success,  the  advances 
and  defeats,  by  which  the  progress  of  humane  lo^i«Ia- 
tiou  has  been  and  is  still  marked.  This  work  fills  up 
with  the  fullejst  exemplification  and  detail  the  wi^e 
remarks  which  we  have  quoted  above.  As  a  book  of 
ready  reference  on  the  subject  it  is  of  the  highest 
▼alue. — Westminfder  Review^  OcL  1867. 

When — half  in  spite  of  himself,  as  It  appears — he 
•ketches  a  scene  or  character  In  the  history  of  legalized 
error  and  cruelty,  he  betrays  to  artlstie  a  feeling,  and 


was  not  within  his  intent,  as  It  was  certainly  within 
his  power,  to  render  the  whole  of  his  thorough  work 
more  popular  in  mantier.— .4///7n/ir  MojitlUy,  Feb.  '67. 

This  is  a  book  of  extraordinary  rt^K(>arch.  Mr.  Lea 
bss  entered  into  his  subject  con  tunore  ;  and  a  more 
striking  record  of  the  cruel  fuperstitious  of  our  un- 
happy Middle  Agns  could  not  poanibly  have  been  com- 
piled. ...  As  a  Work  of  curious  inquiry  on  certain 
outlying  points  of  olisuh.'to  law,  "Suptimtition  and 
Force''  is  oue  of  the  most  remarkable  l)ooks  we  have 
met  with. — London  Atkenesuta^  Nov.  3,  lb(i6. 


jdY  tub  same  author,    (Just  Ready.) 

^  STUDIES  IN  CHURCH  HISTORY— THE  RISE  OF  THE  TEM- 

PORAL  POWER—BENEFIT  OF  CLERGY— EXCOMMUNICATION.   In  one  large  royal 

13mo.  volnme  of  516  pp.  extra  oloth.     $2  75. 
There  are  few  prol>lems  in  history  more  interesting  than  the  rise  of  the  Christian  Charoh  fto^ 
the  bamblest  beginnings  to  the  pn.«8e99ion  of  a  theocratic  despotism  \.\itc>\x^q^\.  Y*w\v\^.    'Yti.^ 
object  of  the  present  volume  is  to  trace  this  progresa,  lo  anoA^fi.*  \Va  woi%%i>,  ^^xA  N."5i  \*vtx-^ 
some  of  the  results  springiDg  from  the  power  thus  inlroaVtOL  to  V.\i«  <i\\\xt<i\i. 


^Hss 


HrsttY  C.  Lea's  Pobi. 
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OiinDB'i  HTaoHli  III 
GhusbanaiilbstDC 
Cbrlillioa  uDd  Orin 

Chombltl  u<i  DlisuH 
Gbnnhlll  OB  Pnarp* 

CoLnmbudtriiAn'i 
Condle  on  l>la»wi  t 
CooMfs(B.  B)LMi 

CDrllBi  vn  DLhum 

Cto1op«i1I»  el  PnoM' — 

DaltoD'a  BsmBii  Pt^iie 

ItaJaBIb  — -■-'  " 

DdTBHOn  inHUBnai  lamitiB 
Deveu  ob  DI>»>»  ot  Ctilldr>i 


!>■  JaBCb  on  Ciid-Dr«r  Oir  . 
gisrctilldr 


Flla 


OB  Rsiplnld 
on  Iks  Hoin 
•  Piacltn  of 


■J  Clieo 


TutlaroB  IbaLungi. 
Olbaon't  Snrgacf    . 
Oldn'i  PailiologlEal  Hlntol«r.  I 
OnliBm'i  Blemsula  of  Cbrmhti'j 

OrT^lb'a  rR.  K.)  UDiiaiuI  Form 
arifflUi'a]j.  W.)  UiBult  on  tm  . 
Oroa*  OB  UrlnmiT  OrnBt 
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'■  Ophihalmlc  SDigerr  . 


Iha  Et' 
Libmia'C  Chinil(i.rph7>l'.l"I7  . ' 

-.Udluw'l  M»qal  of  BxBBlUk^oDl 


LshmaDn'a  PbrdologlDri  Cbomliln,  £  toU. 
-   "       ■    Iph-'  '  — 


LroDnoDpOTir       , 
IboUna'aSnrglal  ABtlAni)'  . 
Kilfilgiia'a  Oi>*nlIr<i  Barjarr,  by  Bi 


llai*!  Prlnolplai 


KaltgBD'a  Ailaa  or  IHhhm  or  lh«  Ski 

Odiiog'i  Prurltetl  CkaiBUliT 
P.v^  OB  l>l«»<t»B  .        .       . 

Prlia  Rrnurt  on  CounapIioB 
Piniib't  Prudeil  Pbamier 

ilrria-i  Sy.lift'of  Sutgpr?  '!.... 
P«ain'>tlUH«lli»»dTlieniWBt1a.BteMM«  t 

QdhIb  Bid  Sbarpar'a  Amiloni}.  ii;  Laid*    .  ' 

RinkliiK'B  Abrtnwl 

Bvbartt  ob  nrlDarr  DIsniM . 
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